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STUDIES IN: PULMONARY 
STENOSIS AND TETRALOGY OF FALLOT! 
by 


7 ure A de rsson 


During the last few years electrokymography has made rapid _ pro- 
gress and has, in many respects, become a valuable aid to both physiolo- 
gists and clinicians. In the field of heart disease diagnosis typical elec- 
trokymographic findings have chiefly been possible in cases of acquired 
heart disease e.g. rheumatic and luetic valvular lesions and myocardial 
infarctions. On the other hand congenital malformations of the heart or 
great vessels have until recently failed to produce electrokymograms 
showing characteristic appearances. With progressive technical improve- 
ments in the apparatus, however, it is now possible to demonstrate 
typical appearances in certain types of congenital heart disease. 

Although inconclusive references have appeared in the literature, 
KJELLBERG and RuDHE were the first to describe characteristic electro- 
kymographic changes in coarctation of the aorta. They found that the 
tracings from the descending aorta below the stenosis had a more sinuous 
appearance than the normal. 

The author has made electrokymographic examinations in four cases 
of pure pulmonary stenosis, in one case of pulmonary stenosis with 
auricular septal defect and in three cases of tetralogy of Fallot. In a 
ninth case there was a combination of auricular septal defect and hypo- 
plasia of the pulmonary artery. The latter case was in effect a case of 
pulmonary stenosis. 

In two cases of pure pulmonary stenosis examinations were made 
both before and after operation. 

Concerning anatomical and physiological details of the diseases in 
question the reader is referred to the special papers. In this communica- 
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tion only facts of importance for the electrokymographic findings de- 
scribed will be mentioned. 

Pulmonary stenosis exists in tetralogy of Fallot as well as in the 
pure form. The stenosis may be situated in the pulmonary conus of the 
right ventricle when it is known as infundibular stenosis. It may also 
be situated at a stenosed ostium formed by the fusion of the semilunar 
valves 7.e. valvular stenosis. A poststenotic widening of the artery is 
common. 

In tetralogy of Fallot there is not only a pulmonary stenosis but 
also an overriding aorta accompanied by a ventricular septal defect of 
varying degree. Thus the aorta receives blood from both ventricles. 

Concerning intracardial pressure conditions, a few fundamental facts 
only will be mentioned: In pulmonary stenosis the pressure is considerably 
lower in the pulmonary artery than in the right ventricle. The pulmonary 
arterial pressure may remain within the limits of normal variations, but 
the pressure in the right ventricle is always relatively greater than that 
in the pulmonary artery. 

In tetralogy of Fallot these relative pressure conditions are about 
the same. However, the right ventricular pressure is usually higher than 
in pulmonary stenosis and of the same magnitude as in the left ventricle. 
The pulmonary arterial pressure is on the other hand lower in tetralogy 
of Fallot than in pulmenary stenosis. 

Before the electrokymographic findings in the pathological condi- 
tions examined are discussed, a brief description of the normal pulmonary 
artery tracing will be given. It has in principle the appearance of a sphyg- 
mogram of the pe ripheric type. With the onset of the ventricular ejection 
period it rises steeply until it flattens during the period of reduced ejec- 
tion. Shortly before the closing of the semilunar valves there is a steep 
fall, followed by a second and small rise after the valve closure. During 
the major part of diastole the curve gradually falls. Often the auricular 
systole and the ventricular isometric contraction cause minor waves. 
In fig. 1 pulmonary arterial electrokymograms from two healthy subjects 
are reproduced. 


Fig. 1 a. Fig. 1 b. 


Fig. 1. Electrokymograms of the pulmonary artery in two healthy subjects. 
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Fig. 2 a. Fig. 2 b. 


Fig. 2. Eleetrokymograms of the pulmonary artery in case 1 (infundibular and valvular 

pulmonary artery stenosis). a) Before operation. Note the gradual sloping ascent during 

the systolic ejection phase. b) After alleviation of the valvular stenosis by operation, the 

steeper ascent of the curve, which still is more rounded than normal curves because of 
the remaining infundibular stenosis. 


In the electrokymograms from the nine cases included in this ma- 
terial quite characteristic records were obtained from the pulmonary 
artery differing cuite definitely from the normal records. 


Case 1. I, A. Female. 28 years of age. Heart disease at the age of two years. 
Limitation of activity. Occasional syncope. Rough, blowing systolic murmur. Catheteriza- 
tion (KARNELL): Right ventricular pressure of 72 em H,O. Left pulmonary arterial pres- 
sure of 15 em H,O. (Mean pressures obtained by water manometer in all cases except 
in cases 2 and 3.) Angiocardiography revealed a stenosis of the pulmonary conus about 
one em below the valves and high-grade valvular stenosis. Diagnosis: Pure pulmonary 
stenosis. 

Operation (CRAFOooRD): Anterior mediastinotomy after cleavage of the sternum 
valvulotomy ad modum Brock. 

A thin-walled poststenotic dilated pulmonary artery was found. There was valvular 
stenosis with an opening of less than a pencil’s width. The ring around the ostium was 
divided and dilated to the diameter of the wall of the artery. 


Electrok ymography be fore operation: The electrokymogr: aphic cutves 
from the pulmonary artery differ strikingly from normal ones. They 
make initial short steep rises, corresponding, at least in their first parts, 
to the ventricular isometric contraction phase. At the beginning of the 
ejection phase there are very small downward deflections. During the 
major part of the ejection phase the curves have sloping courses with 
only gradual rises (fig. 2 a). 

Electrokymogra phy after operation: The gradual ascent of the pul- 
monary artery curves during the ejection phase is replaced by steeper 
curves (fig. 2b). They are, however, still more rounded than normal. 
This difference may depend upon the coincident infundibular stenosis 
revealed by angiocardiography and not alleviated by the operation. 


de- 

| 
the 
he | 
Iso \ : 
lar | ‘ 
| 
ot 
‘TS 
ly 
ry 
ut 
at 
in 
e. | 
ry 
n 
p 


548 TURE ANDERSSO 


Fig. 3a and b. Fig. 3c. 


Fig. 3. Case 2; infundibular and valvular stenosis. a) Electrokymogram of the pulmonary 
artery. Gradual sloping ascent as in the curve of fig. 2 a. b) Electrokymogram from the 
pulmonary conus — steeper ascent and a more continuous course. ¢) Electrokymogram 
of the pulmonary artery after operation. Steeper ascent of the curve as in fig. 2b. 


Case 2. H. T. Male. 18 years of age. Limitation of activity since childhood. 
Systolic thrill and murmur. Catheterization (KARNELL): Right ventricular pressure of 
57 em H,O and pulmonary arterial pressure of 16—17 em H,O. (Pressure measured with 
Tybj: serg-H: insen’s and W arburg’ appari atus.) Angiocardiography revealed both infundib- 
ular and high-grade valvular stenosis. Diagnosis: Pure pulmonary stenosis. 

Operation (CRAFooRD): Valvulotomy ad modum Brock. 

As in case 1 a thin-walled dilated pulmonary artery was found. There was an 
opening of about a slate pencil’s width in the fused valves. The valves were divided and 
dilated at the bases. 


Electrokymography: The electrokymographic curves from the pul- 
monary artery have the same general appearance as in the former case 
(fig. 3 a). Curves recorded in the region of the pulmonary conus have a 
steeper ascent and a more continuous course during the ejection phase. 
Moreover, the early initial rise is lacking (fig. 3 b). 

Electrokymography after operation: The curves . the pulmonary 
artery have changed in the same way as in case 1. Thus, they ascend 
more steeply than : the preoperative curves, but are slightly more rounded 
than the normal curves (fig. 3c). 

Case 3. B.S. Female. 45 years of age. Dyspnea upon effort with accompanying 
rapid heart action for about a year. Systolic murmur and third sound gallop rhythm. 
Auricular flutter. Enlargement of the right ventricle. Dilatation of the pulmonary artery 
but no bulging in the region of the conus (plain radiography). Catheterization (WERK6) 
revealed signs of a typical pure pulmonary stenosis. Pressure in the right ventricle of 
38 mm Hg systolic and 2.5 mm Hg diastolic. Pressure in the pulmonary artery of 17 mm 
Hg systolic and 5 mm Hg diastolic. (Pressure measured with Tybjerg-Hansen’s and 
Warburg's apparatus.) 


Electrokymography: The electrokymographic curves from the pul- 
monary artery have the same general appearance as in the above two 
cases (fig. 4 a). 
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Fig. 4 ¢. Fig. 4 d. 


Fig. 4. Pulmonary artery electrokymograms from cases 3—6 (a—d). The curves com 
prise the same elements as the curves in figs. 2 a and 3 a. However. the ascent is steeper 
in the above curves b—d. 


Case 4. K. A. Female. 16 years of age. Signs of heart disease since early child 
hood with limitation of activity, shortness of breath, cyanosis upon effort etc. Systolic 
thrill and murmur. Catheterization (KARNELL): Pressure in the right ventricle of 32 cm 
H,O, in the pulmonary conus of 26 em H,0 and in the right pulmonary artery of 20 em 
H,O. An auricular septal defect was also revealed. Angiocardiography revealed moderate 
pulmonary stenosis of the infundibular type. Moderate poststenotic widening of the 
artery. Diagnosis: Pulmonary stenosis and auricular septal defect. 

Electrokymography: The curves from the pulmonary artery make a 
short steep rise corresponding to the isometric contraction phase. After 
that they curve and rise more gradually during the ejection phase. The 
ascent is, however, steeper than in the three former cases (fig. 4 b). 

Case 5. T.P. Male. 16 years of age. Since childhood limitation of activity. Obvious 
lip and nail cyanosis. Strong systolic thrill and murmur. Catheterization (KARNELL): 
Pressure in the right ventricle of 34 em H,O and in the pulmonary artery of 19 em H,0. 
An auricular septal defect with a right to left shunt. Angiocardiography: The pulmonary 
conus was of ordinary width. The main trunk of the pulmonary artery was hypoplastic 
with an inner diameter of about one cm. The narrowing extended about one em into 
the right main branch. Diagnosis: Hypoplasia of the pulmonary artery and auricular 
septal defect. 


Electrokymography: The curves from the pulmonary artery ascend 
more steeply than the pathological curves above but less steeply than 
the normal. They are as a whole more sinuous. During the ejection phase 
there is a small downward deflection (fig. 4 c). 


Case 6. O. N. Male. 16 years of age. Limitation of activity since childhood. 
Tachyeardia upon exertion. Cyanosis. Clubbing of the fingers. Systolic murmur. Catheteri- 
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Fig. 5. Pulmonary artery electrokymograms from cases 7—9 (a—c). The curves are 
sinuous. 


zation (KARNELL): Right ventricular pressure of 50—52 em H,O. Right pulmonary arterial 
pressure of 13 em H,O. Left ventricular pressure 50—51 em H,O. Auricular and ven- 
tricular septal defects. Angiocardiography showed the picture of tetralogy of Fallot. The 
pulmonary stenosis was of the infundibular type. The pulmonary artery was narrow. 
Diagnosis: Tetralogy of Fallot. 


Electrokymography: The electrokymographic curves from the pul- 
monary artery are similar to those of case 4 (fig. 4d). 


Case 7. A.V. Female. 20 years of age. Since early childhood limitation of activity. 
Cyanosis. Clubbed fingers. Squatting. Systolic murmur. Catheterization (KARNELL): Pres- 
sure in the right ventricle of 49—50 em H,O and in the right pulmonary artery of 6 cm 
H,O. Angiocardiography revealed pulmonary infundibular stenosis. Both the aorta and 
the pulmonary artery were simultaneously filled with the contrast medium from the 
right ventricle. The pulmonary artery was very narrow. Diagnosis: Tetralogy of Fallot. 
Operation ad modum Blalock was carried out (CRAFOORD). 


Electrokymography (after operation): Extremely small pulsations of 


the pulmonary artery. The curves are sinuous (fig. 5 a). (In the Blalock 
operation an anastomosis is made between subclavian and pulmonary 
artery; this must be kept in mind when scrutinizing the curves of this 
case.) 


Case 8. A. B. Female. 17 years of age. Cyanosis and limitation of activity since 
the age of 4—5 years. Squatting. Clubbed fingers. Rough systolic murmur. Catheterization 
(KARNELL): Pressure in the pulmonary artery of 10 em H,O. (No value of the right ven- 
tricular pressure recorded.) Angiocardiography: The contrast medium passed simul- 
taneously into the pulmonary artery and the aorta from the right ventricle. The pul 
monary artery measured only about 2 cm in diameter. Diagnosis: Tetralogy of Fallot. 


Electrokymography: The electrokymographic curves from the pul- 
monary artery are more rounded than normal. During the period of 
reduced ejection there are small superimposed waves and after the 
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clearly marked incisura at the valve closure there is a fairly pronounced 
secondary wave (fig. 5b). 


Case 9. G. H. Female. 20 years of age. History of heart disease at the age of 8 
years. Moderate limitation of activity. Rough systolic murmur. Catheterization (Ear- 
yELL): Right ventricular pressure of 23—25 em H,O. Right pulmonary arterial pressure 
of 17—19 em H,O. Angiocardiography revealed slight pulmonary infundibular stenosis. 
Poststenotic widening of the pulmonary artery. Diagnosis: Relative pulmonary 


stenosis. 


Electrokymography: The curves from the pulmonary artery show no 
high-grade changes. They are only slightly more rounded than normal. 
They have the same general appearance as the curves from case | after 
operation (fig. 5c). 


Discussion 


It is clear from the above accounts that there exist similar changes in 
the electrokymograms of the pulmonary artery in ail the nine cases. The 
curves have, in contradistinction to normal ones, a gradually rising 
course instead of an abrupt steep ascent. 

The records from the different cases are, however, not quite uniform. 
In the first cases described there is an initial short steep rise of the pul- 
monary artery curve, at least in its first part, corresponding to the ven- 
tricular isometric contraction phase (figs. 2a, 3a and 42a). The cause of 
this initial rise is not quite clear. It may be a movement transmitted from 
the ventricle during the isometric contraction phase. After this early 
rise, in the beginning of the ejection phase, there is a slight downward 
deflection of the curve followed by a gradual sloping rise during the rest 
of the ejection phase. This rise is not quite continuous but is interrupted 
by small incisurae, which are especially pronounced in case 2 (fig. 3 a). 
Moreover, the ascent of the curve is very gradual during the first part 
of the ejection phase but is more pronounced towards the end of it. 
The curves reach their maximum at the time of the closure of the 
semilunar valves and there are no clearly marked incisurae corresponding 
to the closure of the semilunar valves. In the following discussion curves 
having the appearances described above are referred to as curves of the 
first type. 

In the last cases the curves from the pulmonary artery have a different 
appearance. The initial steep rise is lacking. The curves ascend fairly 
continuously during the whole ejection phase but with the steepest rise 
in the first part. The ascent is, however, less steep than in normal curves 
and the curve form is accordingly more sinuous. They have the same 
general appearance as those described by KJELLBERG and RUDHE in 
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Fig. 6 a. Fig. 6 b. 


Fig. 6. Angiocardiographic films from case 2. a) P.-A. projection. b) Lateral projection 
The contrast medium, forced through the narrow opening is seen to be squirted into the 


dilated pulmonary artery in a stream of less than a pencil’s width. 
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Fig. 7 b. 


Fig. 7 a. 


Fig. 7. Diagrams of the films in fig. 6. a) P.-A. 


projection. b) Lateral projection, 

1) The dilated pulmonary artery. 2) Contrast medium being squirted into the 
artery. 3) Valvular stenosis. 4) Fused semilunar valves. 5) Infundibular stenosis 
) Contrast medium in the right ventricle. 7) The catheter. 
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coarctation of the aorta. In the following discussion they are referred to 
as curves of the second type (fig. 5). 

The most characteristic curves of the first type are found in cases 
1, 2, and 3. They are all cases of high-grade pure pulmonary stenosis 
with poststenotic dilatation of the pulmoni ry artery. In two of the cases 
both infundibular and high-grade valvular stenosis was proved to be 
present and probably also in the third case. This combination of high- 
grade stenosis with the accompanying low pulmonary arterial pressure 
and a dilated pulmonary artery does not allow of any important degree 
of expansion of the vessel during systole. This assumption is in close 
agreement with the electrokymographic curves from the pulmonary 
artery, which show only very slight ascent during the peried. In addition, 
the fact that the curve ascent is not quite continuous suggests that at 
least a part of the movements of the pulmonary artery wall during 
systole does not depend upon expansion by the pulse wave. Perhaps 
postste notic turbulency of the blood stream gives rise to the movements 
in question. In figs. 6 and 7 angioc ardiographic films are reproduced in 
order to demonstrate how the contrast medium is forced through the 
narrow valvular stenosis, squirted in a stream of less than a pencil’s 
width into the dilated pulmonary athetee (Case 2). 

Curves of the second type are found in cases 7, 8, and 9, two of which 
have tetralogy of Fallot with moderate infundibular pulmonary stenosis 
and one a slight pure infundibular pulmonary stenosis. There is no post- 
stenotic dilatation of the ees artery in any three. As already 
described the curves in these cases are sinuous; the upward slopes 
seem to be induced mainly by the pulse wave. 

In the other three cases (no. 4, 5 and 6) the curves from the pulmonary 
artery comprise elements that are common in both the first and the 
second group e.g. a steep initial rise and incisurae as in the first group 
but a steeper rise during the whole ejection phase as in the second group 
(figs. 4 b—d). 

In cases 1 and 2, in which there are both infundibular and high- 
grade valvular stenosis, both preoperative and postoperative electro- 
kymographs were made. On comparing them it appears that the high- 
grade electrokymographic changes seen before operation have disap- 
peared in the postoperative curves. (At operation the valvular stenosis 
but not the infundibular stenosis was alleviated.) The changes in question 
were accordingly produced by the valvular stenosis. The sinuous curves 
obtained after operation are of the second type and it is therefore prob- 
able that this type is representative of infundibular stenosis (figs. 2 
and 3). 

In case 2 (infundibular and valvular stenosis) two preoperative pul- 
monary artery electrokymograms are reproduced. The first (fig. 3a) 1 
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recorded over the main trunk of the dilated artery. It is of the first 
type. The second curve (fig. 3 b) is recorded at the indentation in the left 
heart contour, which corresponds to the pulmonary conus, e.g. below 
the valvular stenosis. It is evident that this curve has the characteristics 
of the second type. It is clear that the curve in fig. 3 a represents valvular 
and the curve in fig. 3 b infundibular stenosis. 

In the above it is suggested that certain characteristic differences 


exist between pulmonary artery electrokymograms in different types of 


pulmonary stenosis. Judging from these few cases it seems that valvular 
stenosis gives rise to an electrokymographic pattern which is different 
from that of infundibular stenosis. A poststenotic dilatation of the pul- 
monary artery seems to play an important réle in this connection. How- 
ever, this material includes too few cases to allow definite conclusions to 
be made. Greater experience is necessary for that purpose. 


SUMMARY 


The author has examined five cases of pulmonary stenosis, three cases of tetra- 
logy of Fallot and one case of hypoplasia of the pulmonary artery by electrokymo- 
graphy. In all cases there were characteristic changes in the pulmonary artery electro- 
kymograms. Certain differences exist between the curves in different types of pulmonary 
stenosis. 

In two cases of both infundibular and valvular stenosis examinations were also made 
after the latter had been relieved by operation when the curves of the pulmonary artery 
had only slight changes of the type seen in the other cases with moderate infundibular 


stenosis. Judging from this series it seems possible to differentiate between infundibular 


and valvular stenosis by electrokymography. 


ZUSAMMENFASSUNG 


Der Verfasser hat bei fiinf Fallen von Pulmonalisstenose, bei drei Fallen von Fallots 
Tetrad und bei einem Fall von Hypoplasie der Art. pulmonalis elektrokymographische 
Untersuchungen vorgenommen. In simtlichen Fallen fanden sich charakteristische 
Verinderungen im Elektrokymogramm der Lungenarterie. Gewisse Verschiedenheiten 
fanden sich zwischen den Kurven verschiedener Typen der Pulmonalstenose. 

Bei zwei Fallen mit infundibularer und zugleich auch valvulirer Stenose wurde eine 
Untersuchung auch nach der operativen Beseitigung der zuletzt genannten Stenose durch- 
gefiihrt. An den Kurven von der Art. pulmonalis fanden sich dabei nur geringe Ver- 
iinderungen entsprechend dem Typ, der in den iibrigen Fallen mit massiger infundibularer 
Stenose festgestellt wurde. Nach diesem Material zu urteilen, scheint es méglich zu sein, 
elektrokymographisch valvulire und infundibulire Stenose von einander abzugrenzen. 


RESUME 
L’auteur a fait des recherches électrokymographiques dans 5 cas de rétrécissement 
de lartére pulmonaire, dans 3 cas de tétrade de Fallot et 1 cas dhypoplasie de Vartére 
pulmonaire. Dans tous ces cas il y avait des altérations caractéristiques de léleetrokymo- 
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gramme de l'artére pulmonaire. I] y avait des différences entre les tracés des divers types 
de rétrécissement. 

Dans deux cas ot le rétrécissement était simultanément infundibulaire et valvulaire 
le tracé a été renouvelé aprés élimination chirurgicale du rétrécissement valvulaire. Le 
trace de l'artére pulmonaire ne présentait alors que de légéres divergences du méme type 
que dans les autres cas de rétrécissement infundibulaire moyen. A en juger par ce ma- 
tériel il parait possible de séparer les rétrécissements valvulaires des rétrécissements in- 
fundibulaires Taide de lélectrokymographie. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: PROF. AKE AKERLUND), KAROLINSKA 
SJUKHUSET, STOCKHOLM, SWEDEN. 


\ SIMPLE DEVICE FOR THE SIDE-MARKING 
OF RADIOGRAPHS! 


by 


Ove Mattssow 


Marking the right and left side of the film is a most important pre- 
caution in radiographic work. Various types of metal letters have been 
introduced for this purpose, and are applied in such a manner as to be 
depicted on the film. Large letters are now less and less used as they tend 
to disturb the image, small unobtrusive letters bei ‘ing sufficiently legible 
without requiring too much space. A size which has proved very practical 
is used in Karolinska Sjukhuset; it has a type height of 5 mm, and the 


letters are cut from 0.5 mm copper. Typographically, the character of 


the letters is approximately a bold sans-serif (Futura). Marking letters 
of this type have to be attached to the cassette or film envelope in some 
way or other, to avoid their being displaced or lost accidentally. Ordinary 
adhesive tape is mostly used, a small piece of celluloid being attached 
to a length of tape, and the letter being placed between the celluloid and 
the latter. Appropriate lengths of tape are available complete with 
marking letters, and are conveniently attached to cassettes and pack- 
ages during the exposure. The tape is easy to change when it loses its 
adhesive power. 

The use of adhesive tape, however, is a poor answer to the problem, 
as it will often be visible on the radiograph and may sometimes interfere 
greatly with the study. Both the canvas base and the adhesive composi 
tion which, in medical types of adhesive, often contains zinc oxide, show 
a slight density when exposed to roentgen radiation. As long as there is 
just one layer of adhesive, the tape is barely visible; two or more layers, 
however, will produce a distinct shadow. This happens when corners 


! Submitted for publication, April 29, 1951. 
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Fig. 1. 


Fig. 1. A print made fram a radiograph of a marking tape with a metal letter (soft 
radiation). 
Figs. 2 and 3. Cases in which the tape has simulated pathological findings. 


and loose ends curl, which is frequently the case, and the increased density 
will make these parts distinctly visible. Careless application of the tape. 
especially on small radiographs, has been a cause of confusion, especially 
when its association with the letter has not been readily apparent. 

Fig. 1 is a print made from a radiograph of a marking tape with a 
metal letter (H and V are the Swedish equivalents for R and L). It shows 
the structure of the tape and the insidious corners. The radiographs 
produced in Figs. 2 and 3 represent some cases where the tape has simu- 
lated pathological findings. The change observed in Fig. 2, a possible 
calcification of the joint capsule of a knee is caused by the tape erg 
The formation seen in Fig. 3 close to the distal phalanx may easily be 
taken for a peculiar exostosis, and its structure is very much like that of 
spongy bone. 
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To eliminate errors of this type, the 
ideal arrangement would be some kind of 
clip for the metal letters, producing no 
shadow which might interfere with the 
study of the film. 

The author has designed a simple device 
which satisfies most of the requirements of 
the kind likely to be encountered in radio- 
graphic work. They consist, in principle, of 
a kind of clip with letters attached to its 
narrow prongs. The clips are made of me- 
thyl methacrylate (Plexiglas, Lucite), an 
extremely strong and flexible plastic ma- 
terial which produces very little shadow 
when exposed to roentgen radiation. For 
use with cassettes and non-screen film pack- 
ages, they are made as rigid clips, the size 


Fig. 


Figs. 4. 5 and 6. Different the cassette or package. Figs. 4, 5 and 6 
models of letter clips. show the author’s test model. It should be 
stated that the clips shown in Figs. 4 and 5 

are double: each clip carries both letters, 

one on each prong, so that the clip has only to be reversed to shift from 
one letter to the other. The type shown in Fig. 6 is single, and has a spring 
arrangement underneath which facilitates insertion of the cassette in 
the Potter Bucky tray under the moving grid. Figs. 7 and 8 show the 
manner in which the clips are applied on a cassette and on a non-screen 
film package. The letters may be turned, of course, on the clip. If they 


Fig. 7. A clip attached on a cassette. Fie. 8. A clip being applied to a 


non-screen film package. 


of the gap being adapted to the thickness of 
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Fig. 9. A comparison between the _ plastic Fig. 10. A spring clip for 
letter clip and a length of adhesive tape with large dental films. 
a marking letter. Note the extremely low roent- 

gen ray absorption of the plastic material. 


are mounted so as to be upright when 
the clip is held vertically, they may 
be fitted onto the lower margin of the 
cassette and be in a suitable position 
when the latter is placed in the cassette 
holder in the Potter Bucky tray. In 
Fig. 9 a comparison is made between 
a letter clip made of methyl meth- 
acrylate and a length of adhesive tape 
with a marking letter. The radiograph 

showing the thumb.ef a child — was 
made with extremely soft radiation. 
It ise asy to observe the extreme ly low 
roentgen ray abs: wption of this material, 
as well as its homogeneity and the ab- 
sence of structure shadows. 

For the large dental films (5° 
em—2'', 3 inches) where the clip has 
to be placed near the edge and there- Fig. 
fore has a very narrow gripping edge, 

a special type, in the form of a spring clip, has been designed. It is 
made of wood, and its construction and use are illustrated in Figs. 
10 and 


11. The spring clip in use. 


' These clips will be manufactured by Georg Schénander AB, Stockholm. 
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FR¢ 
SUMMARY 
The author describes some simple clips with metal letters for the side-marking of 
radiographs. The clips are made of a plastic material which will never interfere with 
the study of the radiograph; this sometimes happens when ordinary adhesive tape is 
employed. 
ZUSAMMENFASSUNG 
Der Verfasser beschreibt einige einfache Klammern mit Buchstaben aus Metall fiir 
die Seitenbezeichnung der Réntgenbilder. Die Klammern sind aus einem plastischen 
Material hergestellt, das bei der Betrachtung der Réntgenbilder nicht stérend wirker 
kann, wihrend bei der Verwendung des fiir gew6hnlich benutzten Klebe-Streifens eine 
Stérung zuweilen vorkommt. 
RESUME 
L’auteur décrit quelques petits »clips» munis de lettres métalliques pour les repérages 
des cotés dans les radiographies. Ils sont fabriqués en matiére plastique ce qui ne eré a 
aucune interférence avec l'image radiographique 4 lencontre de ce qui arrive lors d p 
lemploi des marques adhésives ordinaires. 
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FROM THE GENERAL DEPARTMENT OF RADIUMHEMMET (DIRECTOR: PROF. H. AHLBOM), 
STOCKHOLM, SWEDEN 


NASOPHARYNGEAL LESIONS IN SARCOIDOSIS' 
by 


Lars-Gunnar Larsson 


Even before SCHAUMANN in 1914 demonstrated by means of clinical 
and histological studies that Boeck’s sarcoid and lupus pernio are only 
partial signs of a generalized disease, se veral authors (Bor CK, KREIBICH 
& Kraus and ZteLErR ) had described signs occurring in the upper part 
of the respiratory tract in patients with these skin lesions. Following 
ScHAUMANN’S fundamental studies of sarcoidosis as a systemic disease, 
a more systematic search has been made for lesions in the upper part of 
the respiratory tract in this disease and such signs have relatively often 
been revealed. They have been considered only to occur to any extent in 
two situations, 7. e., in the nasal cavities and the tonsils. Lesions in the 
nasal cavities have usually been described as small, disseminated, vel- 
low granulomas. Reddish-yellow nodules have occasionally been found on 
the tonsils, but it is not uncommon for these organs to have a normal 
clinical appearance, typical lesions being found only on microscopical 
examination. Lesions localized to the mucosa of the mouth and lips, the 
pharynx, trachea and larynx have occasionally been reported. 

Little interest has been ascribed in the literature to nasopharyngeal le- 
sions in sarcoidosis, no mention being made of them in several monographs 
on the disease (PAUTRIER, SNAPPER, KISSMEYER, LEITNER). In GRAVE- 
SEN’S monograph (1942) there is a review of the situation of the lesions 
in 734 certain cases of sarcoidosis assembled from the literature. Of these 
patients, 101 had mucosal — which in one case was localized to the 
nasopharynx. In addition, 15 patients were stated to have lesions in 
the pharynx, this wre Ps referring to the mesopharynx. 

| have found a fairly high incidence of lesions in the nasopharynx in a 
study of cases of sarcoidosis at Radiumhemmet. The lesion has, as a rule, 
consisted of a circumscribed, reddish-yellow, lobulated tumour on the 


' Submitted for publication, May 24, 1951. 
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posterior wall of the nasopharynx at the site of the pharyngeal tonsil, 
In several cases the lesions accounted for subjective discomforts (nasal 
obstruction, tubal occlusion). In a few cases the lesion was so extensive 
that it resembled clinically a malignant tumour. The only case corre- 
sponding to this type of nasopharyngeal lesion I have been able to find 
in the literature is one described both by ULRicH (1918) and by Lutz 
(1919) and presumably referred to in GRAVESEN’s collocation. The patient 
in question had a large protruding lobulated infiltration on the posterior 
wall of the nasopharynx. It extended into the roof of the nasopharynx 
and also involved the mesopharynx. 

The following is a report of 11 cases from Radiumhemmet with mi- 
croscopically verified lesions of the nasopharynx. In 10 of these cases there 
were also typical signs of generalized sarcoidosis and the diagnosis was 
unmistakable. In the remaining case, the lesions were confined to the 
nasopharynx and the diagnosis cannot be considered as certain. 


Case Reports 


Case 1. 1891/49. Male. 27 years. No subjective symptoms. Signs in the nase 
pharynx: Small-lobulated, adenoid-like tumour in the median line of the posterior wall 
Other signs of diagnostic importance: Disseminated parenchymal densities in both lungs 
and hilar lymphomas on the right side. Cyst-like bone destruction in left thumb and 
left small toe. Cervical lymphomas. Mantoux reaction negative up to 1 mg. 


Case 2. 9560/50. Male. 23 years. No subjective symptoms. Nasopharyns: Ade 
noid-like, cleft tumour in the median line of the posterior wall. Other signs: Disseminated 
parenchymal densities in both lungs, bilateral hilar lymphomas and lymphomas in the 
upper part of mediastinum. Cyst-like bone lesion in 2nd toe of right foot. Mantoux rea 
tion | mg negative. 


Case 3. 15381/50. Female. 43 years. Pronounced nasal obstruction for past 
2—3 years. Feeling of fullness in ears and decrease in hearing. Nasopharynz: Large 
lobulated yellowish-red tumour in the roof of the nasopharynx, also involving its lateral 
walls and obscuring both tubal openings. Other signs: Chest roentgenogram normal 
Marked, cyst-like bone changes in fingers and toes. Mantoux reaction 0.1 mg positive 


Case 4. 13084/47. Male. 42 years. Pain radiating towards the right ear for past 
t—5 months. Nasopharynz: Rounded, even tumour, covered with epithe lium on the right 
side of the nasophary nx, also involving the right side of the mesopharynx. Other signs 
\ number of small apical lesions in the lungs, presumably healed tuberculosis. A few small 
cyst-like bone changes in the right thumb but too slight to be surely indicative of sarcoido 
sis. Cervical lymphoma on the right side. Mantoux reaction 0.1 mg positive. 


Case 5. 1466/50. Female. 40 years. Nasal obstruction for past year. Nasopha 
rynz: Yellowish-red, small-lobulated, adenoid- like tumour in the median line of the 
posterior wall. Other signs: Bilateral parotitis and lymphoma in the right supraclavicular 
fossa. In the left lung a number of small, well-defined, partly calcified parenchymal den- 
sities, presumably healed tuberculosis. Mantoux reaction 0.1 mg positive. 
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Case 6. 11124/50. Female. 33 years. No subjective symptoms. Nasopharynz: 
Small, adenoid-like lesion in the median line of the posterior wall. Other signs: Bilateral 
hilar lymphomas. Multiple skin sarcoids on the face, neck and extremities. Mantoux reac- 
tion 1 mg negative. 


Case 7. 426/50. Female. 48 years. Nasal obstruction for past 4 months. Acute 
otitis media in left ear during observation period. Nasopharynx: Yellowish-red, adenoid- 
like tumour in the median line of the posterior wall of the nasopharynx. Other signs: 
Bilateral hilar lymphomas and extensive streaky densities in both lungs. Bilateral swel- 
ling of the parotid, submandibular and lacrimal glands; left-sided paralysis of facial nerve. 
Generalized enlargement of peripheral lymph nodes. Extensive, submucosal yellow nod- 
ules in the nasal mucosa. Multiple, cyst-like bone changes in the fingers. Mantoux reac- 
tion | mg negative. 


Case 8. 6553/48. Male. 29 years. Nasal obstruction for past 4 months. Va 
sopharynz: Yellowish-red, adenoid-like tumour in the median line of the poste rior wall. 
Other signs: Lymphomas in the upper part of mediastinum; no other changes in the chest 
roentgenogram. Generalized enlargement of the peripheral lymph nodes. Multiple sub- 
cutaneous infiltrations. Extensive, yellowish granulations in both nasal cavities. Cyst-like 
changes in a few finger phalanges. Mantoux reaction negative up to | mg. 

Case 9. 1785/50. Male. 47 years. Increasing nasal obstruction for several 
months. Nasopharynaz: On the right side of the posterior wall of the nasopharynx an area 
with small lobulated lesions with a bluish, gelatinous appearance. Other signs: Bilateral 
hilar lymphomas and extensive streaky densities in both lungs: residues of bilateral 
pleurisy. Skin sarcoids on the nose and the ears of lupus pernio type. Multiple, yellow 
granulomas in the nasal cavities. Guinea-pig inoculation with gastric lavage fluid positive 
for tuberculosis on one occasion and Mantoux reaction 0.1 mg positive. The patient had 
coincident sarcoidosis and tuberculosis and died later of generalized tuberculosis. 


Case 10. 10056/49%.- Female. 36 years. Nasal obstruction for past 2 years and 
intermittent blood-streaked nasal secretion. Nasopharynr: Rounded, yellowish-red tu 
mour with a central necrotic ulceration in the median line of the posterior wall of the na- 
sopharynx. Other signs: Bilateral hilar lymphomas. Bilateral parotitis. Small cervical 
lymphomas. A few submucosal, yellow granulomas in the nasal cavities. Yellowish nodules 
in the upper parts of both tonsils. Mantoux reaction | mg negative. 


Case Il. 10049/45. Male. 33 years. Nasal obstruction and rhinitis for 2 years 
Nasopharynz: Large, lobulated tumour in the median line of the posterior wall of the 
nasopharynx. Other signs: Bilateral hilar lymphomas and disseminated, parenchymal 
lesions in both lungs. Generalized swelling of the peripheral lymph nodes. Dacryocystitis. 
Multiple, partly ulcerated, yellowish infiltration in the nasal mucosa. Marked bone de- 
struction in fingers and toes. Multiple skin sarcoids of the face. Mantoux reaction negative 
up to 3 mg. 


Subjective symptoms. Seven of the patients had discomfort consisting 
of nasal obstruction of rather long duration. In three of these patients, 
the discomfort was certainly caused mainly by simultaneous extensive 
lesions in the nasal cavities (Cases 7,8,9), whereas in the remaining patients 
(Cases 3,5,10,11) the nasopharyngeal lesions were presumably the main 
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cause. One patient (Case 10) had earlier suffered from a blood-streaked 
nasal secretion. In one patient (Case 3) there was tubal occlusion with a 
feeling of fullness in the ears and a decrease in hearing; another patient 
(Case 7) had acute otitis media during the period of observation, presum- 
ably also from tubal occlusion. One patient (Case 4) had pain radiating 
out towards the ear on the side on which the nasopharyngeal lesion was 
present. 


Clinical examination. This was carried out by means of nasopharyngos- 
copy, which is always used at Radiumhemmet for the examination of 
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Fig. 1. Schematic representation of the extent of the lesions in the nasopharynx 


TUBAL OSTIUM 
(nasopharyngoscopy). 


nasopharyngeal tumours. A nasopharyngoscope — an instrument resem- 
bling a narrow cystoscope — is inserted into the lower nasal passages. 
It is thus possible to obtain a good survey of the nasopharynx and to make 
a careful selection of the site for the removal of a biopsy specimen. 

As a rule, the lesions were found in the median line of the posterior 
nasopharyngeal wall, at the site of the pharyngeal tonsil (Cases 1, 2, 5, 
}, 7,8, 10,11). In one patient (Case 4) the lesion was mainly confined to 
the right wall of the nasopharynx, but also involved the mesopharynx, 
so that it was visible from the oral cavity. In the majority of cases, the 
lesion was covered with epithelium, was small-lobulated and resembled 
adenoids (Cases 1, 2, 5,6,7,8,11) although its colour was more yellow. 
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Fig. 2. Case 5. Fig. 3. Case 10. 


Polypous bulging at the site of the pharyngeal tonsil. 


When the lesions were more extensive (Cases 3, 4,10) the surfaces were 
more regular or the lobules larger and resembled clinically malignant 
tumours ‘(retic ‘ulum-cell sare omas). In one of these cases the lesion showed 
partial necrotic ulceration (Case 10). Fig. 1 is a schematic representation 
of the extent of the lesions in the nasopharynx. 


Roentgenological examination. Roentgenological examination of the 
nasopharynx was made in 7 cases. In 2 of them (Cases 7,8) only a slight 
irregularity in the superior part of the nasopharynx was visible on the 
lateral projection, whereas in the remaining cases the roentgenological 
findings were definitely positive. In 3 of them (Cases 5, 10,11) the lateral 
projection showed an increase in breadth of the posterior soft tissues in 
the superior part of the nasopharynx with a more or less polypous bulging 
of the wall at the site of the phi aryngeal tonsil (Figs. 2 and 3); the roent- 
genogram resembled that seen when adenoids are present. In one case 
(C ase 3) there was an extensive lobulated soft tissue shadow in the roof 
of the nasopharynx (Fig. 4) and in another (Case 4) the lesion mainly 
involved the right lateral wall of the nasopharynx which showed a definite 
bulge in the axial projection. In none of the cases was there any demon- 
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Fig. 4. Case 3. Before treatment. Ex Fig. 5. Case 3. After three months cal 
tensive lobulated soft tissue shadow in ciferol treatment pronounced regressior 
nasopharynx. of the nasopharyngeal lesion 


strable destruction of bone at the base of the skull. Fig. 6 is a schematic 
representation of the lateral projections. 


Fig. 6. Schematic representation of the roentgenograms 


Microscopic and bacteriologic examination. In sarcoidosis the granulation 
tissue comprises confluent epithelioid cell granulomas, which at times 
show hyaline and fibrous conversion. There is seldom necrosis but if 
present, is usually in the form of small central necroses in the granulomas. 
more extensive necrotic areas being uncommon. Giant cells occur, as well 
as peripheral infiltrations of lymphocytes, although they are usually more 
sparse than in tuberculosis. It is not, however, possible to differentiate 
with certainty the microscopic appearances seen from those in certain 
forms of tuberculous granulation tissue. A definite diagnosis can therefore 
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Fig. 7. Case 3. Lymphadenoid tissue from nasopharynx: greater 


ms part infiltrated with confluent epithelioid cell granulomas without 
necroses. 7). 
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} Fig. 8. Detail of Fig. 7 showing an epithelioid cell granuloma. 
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only be made by means of the added clinical signs. It is not, as a rule, 
possible in sarcoidosis to demonstrate acid-fast bacilli in specially stained 
specimens. Moreover, cultures and inoculations on guinea-pigs are usually 
negative. 

Specimens were taken for biopsy from the lesions in the nasopharynx; 
the results were positive in every case. In 10 cases the microscopic lesions 
were of the type commonly found in sarcoidosis, ?. e., foci of epithelioid 
cells with no, or only slight, necrosis (Figs. 7 and 8). In the remaining pa- 
tient (Case 10) there were also confluent foci of epithelioid cells but, in 
addition, a fairly extensive necrotic area. In this case specimens were ta- 
ken from the nasopharyngeal lesion for bacteriologic examination, but 
direct examination, cultures and guinea-pig inoculation gave negative 
results. Since the patient had in addition typical signs of generalized sar- 
coidosis (bilateral hilar lymphomas, bilateral parotitis, typical micro- 
scopic appearances of the nasal mucosa and the tonsils) and the Mantoux 
reaction was negative up to one milligram, the diagnosis of sarcoidosis 
was unquestionable in this case. In this as in the other cases, it was 
not possible to demonstrate acid-fast bacilli in specially stained speci- 
mens. 

In the majority of the biopsy specimens (Cases 2, 3, 4, 5, 6,7, 8, 11) 
more or less abundant lymphadenoid tissue (Fig. 7) was found in addi- 
tion to the epithelioid cell granulation tissue. 


Other signs of sarcoidosis. Other signs of generalized sarcoidosis were 
lacking in one patient only (Case 4). The microscopic findings indicated 
a diagnosis of sarcoidosis, but — obviously — it was not possible to rule 
out a tuberculous lesion of the nasopharynx. Similar histological appear- 
ances may also be present in syphilis, but the history gave no grounds 
for suspecting the presence of this disease and the Wassermann reaction 
was negative. 

In the other 10 patients there were typical signs of sarcoidosis: 


Enlarged hilar and/or mediastinal lymph nodes ......... 8 cases (1, 2, 6, 7,8,9, 10,11) 
Typical parenchymous lesions in the lungs ............ 4 
disseminated, small spotted cases (1, 2,11) 


cases, of h 

strand-like densities radiating from the hilar areas 2 cases (7, 9) 
7 


Enlarged peripheral lymph nodes ............-... eases (1,5, 7,8, 9, 10, 11) 
Bone lesions in the hands or feet ..................4.- 6 cases (1, 2,3, 7,8, 11) 
Lesions of the nasal mucous membrane ........... 5 eases (7,8, 9, 10, 11) 

Swelling of the submandibular salivary glands ....... . 1 ease (7) 

Swelling of the lacrimal glands ....................... case (7) 
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Positive results were obtained from biopsy specimens taken from 
other sites as well, in 7 of the patients, ¢. e., 


2 cases (8, 10) 


Because of their anatomical vicinity to the nasopharyngeal lesions, the 
lesions in the nasal mucosa (5 cases) were of particular interest. The 
lesions consisted, in every case, of more or less disseminated submucosal 
granulomas. Clinically, these lesions differed from those present at the 
same time in the nasophary nx. The latter — as described earlier — con- 
sisted of solitary circumscribed infiltrations, resembling adenoids 
tumours. In addition to these five patients, the series of cases of sarcoido- 
sis at Radiumhemmet contains three patients with scattered small granu- 
lomas in the nasal cavities, but with no lesions in the nasopharynx. 

Patients with sarcoidosis often have a low sensitivity to tuberculin. 
In my series, the Mantoux reaction was negative up to | milligram in 7 
patients (Cases 1,2, 6,7,8,10,11) and positive for 0.1 milligram in 4 
(Cases 3, 4, 5, 9). 

{eports are fairly often found in the literature of patients with both 
typical sarcoidosis and tuberculosis, and tuberculosis is a relatively com- 
mon cause of death in patients with the former disease (SCHAUMANN and 
others). In my series, two patients had partly calcified, small, parenchy- 
mous lesions in the lungs, indicative of earlier tuberculosis (Cases 3, 4). 
One patient (Case 9) had concurrent active tuberculosis and died later of 
this disease. 


Treatment of the nasopharyngeal lesions. In those cases in which the 
lesions do not give rise to subjective discomfort, no special therapy appears 
to be indicated. Moreover, it is probable that these lesions often regress 
spontaneously as do the lesions in other situations in this disease. 

In a few of my cases the most marked subjective discomfort was due 
to the lesions in the nasopharynx and the nasal cavities. Roentgen treat- 
ment was given in four of such cases. It was in the form of fractionated 
treatment of two or four fields on the face, one of which was irradiated 
daily. 

Case 5. 6 x 250 r= 1,500 r to each of two lateral fields. Treatment resulted in 
a decrease in the nasal obstruction and follow-up examinations after 1 and 6 months 
respectively revealed definite regression of the infiltration in the nasopharynx. 

Case 8. Approximately 1,500 r to each of 4 facial fields, fractionated in doses 
of 250—400 r. Nasal obstruction disappeared after treatment. A follow-up examination 
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after 3 months showed the lesions in the nasal cavities to have practically cleared up 
whereas there was still a slight remnant of the nasopharyngeal lesion present. 

Case 10. 5~x«K 300 r 1,500 r to each of two lateral fields. Nasal obstruction 
decreased after treatment. Follow-up examinations after | and 2 months (including roeut 
yen examination) showed considerable regression of the nasopharyngeal lesion. 

Case Il. 4x 4007 1,600 r to each of 4 facial fields. This resulted in a de 
crease In nasal obstruction. Clinical and roentgenological examinations 2 months later 
showed considerable regression of the nasopharyngeal lesion. 

|The quality of irradiation in all cases: 160--170 kV. foeus-skin distance 50 or 60 em 
filter 1 2 mm Cu.; the dose mentioned indicates the skin-dose. | 


In all these cases there was rapid subjective improvement and definite 
clinical regression of the nasopharyngeal lesions after roentgen therap\ 
In no case, however, was there rapid, complete regression, but small 
residues persisted for a long time. In Cases 10 and 8 fresh specimens 
were taken for biopsy 3 and 16 months, respectively, after treatment: 
signs of sarcoidosis were still present. It has generally been found that 
the lesions of sarcoidosis have fairly low sensitivity to irradiation. In my 
cases, the changes were situated in more or less plentiful lymphadenoid 
tissue. It is therefore possible that the main effect of roentgen therapy 
was a reduction of the radiosensitive, lymphatic parts of the diseased 
tissue. The treatment, however, appears to be of practical value and the 
doses applied were of a moderate order of magnitude. On the other hand. 
it does not appear justified to use larger roentgen doses, subsequently 
causing atrophy, for these benign lesions. 

During recent years, treatment with calciferol (vitamin DD.) in large 
doses has been used in some quarters with encouraging results (CuRTIs. 
TaYLoR & GREKIN, and others). I have tried this form of therapy at 
Radiumhemmet, mainly in chronic cases of a severe nature. In two such 
patients (Cases 3 and 7) the lesions in the nasopharynx were contributory 
indications for calciferol treatment. In both cases it resulted in fairly rapid. 
subjective improvement and clinically demonstrable regression of the 
nasopharyngeal lesions. One patient (Case 7) had suffe red for two years 
from nasal obstruction and demonstrable lesions in the nasopharynx. 
iven after a few weeks of calciferol treatment (50—80,000 units per 
day) there was considerable subjective improvement and clinical regres- 
sion. Roentgenological control of the nasopharynx three months later 
showed marked regression of the extensive soft tissue shadow at this site 
(Fig. 6). It may be mentioned that calciferol therapy necessitates rigorous 
control of the patient (serum calcium, non-protein nitrogen, urine analysis) 
because of the risks of toxic effects and renal damage. 


Clinical importance of the nasopharyngeal lesions. Both the clinical and 
microscopic findings indicate that the lesions were confined to the lymph- 
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adenoid tissue in the nasopharynx. The great affinity of the disease to 
the lvmphatic tissues such as the lymph nodes and the tonsils is an 
established fact. SCHAUMANN considered that microscopic changes in the 
tonsils are present in practically every case. Later investigators have not 
been able to verify this high frequency of tonsillar lesions but such le 

sions are, however, fairly often found (cf. GRAVESEN). The lymphadenoid 
tissue in the nasopharynx and in the tonsils has, in principle, the same 
structure and forms part of the lymphatic apparatus of the pharynx 
(WALDEYER'’s tonsillar ring). It therefore appears probable that the 
nasopharynx would be affected in sarcoidoses to approximately the same 
extent as the tonsils. It is remarkable that no attention has been focused 
earlier on this fact, particularly since lesions in the nasopharynx appear 
to be more frequently demonstrable clinic ally and to give rise to subjec- 

tive symptoms more often than tonsillar lesions. In order to ascertain 
the incidence of such nasopharyngeal lesions. | have during 1949 and 1950 
consistently performed nasopharyngoscopy in every new case of sarcoido- 
sis at Radiumhemmet. Out of 16 of such cases with definite diagnoses. 
8 had clinically demonstrable and histologically verified changes in the 
nasopharynx. It must be stressed that the cases at Radiumhemmet 
consist for the main part of chronic cases with multiple signs. It is probable 
that the incidence of nasopharyngeal lesions would be consider: ibly lower 
ina series of cases of early sarcoidosis only. 


The clinical importance of these lesions may be summarized as fol- 
lows: 

The occurrence of these changes to a far greater extent than has 
hitherto been assumed, is of importance for the clinical diagnosis of 
sarcoidosis. The presence of a suspected infiltration in the nasopharynx 
also affords an easy opportunity of obtaining material for a microscopic 
verificaticn of sarcoidosis. 

The lesions are at times so large that they cause subjective dis- 
comforts (nasal obstruction, tubal occlusion). Their regression and les- 
sening of the subjective discomfort seems to be possible either by roent- 
ven therapy or by calciferol therapy. 
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SUMMARY 


Microscopically verified changes in the nasopharynx are described in 10 cases of 
generalized sarcoidosis. In the majority of cases they consisted of cireumscribed reddish- 
yellow lobulated infiltrations, confined to the median line of the posterior nasopharyngeal 
wall at the site of the lymphadenoid tissue. In a few cases the lesions were so large that, 
clinically, they resembled malignant tumours; in some instances they caused subjective 
discomfort nasal obstruction or symptoms of tubal occlusion. Roentgenograms ob- 
tained showed polypous or lobulated soft tissue shadows in the superior part of the poste- 
rior wall of the nasopharynx. 


ZUSAMMENFASSUNG 


Es werden mikroskopisch gesicherte Veriinderungen im Nasopharynx bei 10 Fiillen 
generalisierter Sarcoidosis beschrieben. In der Mehrzahl der Fille bestanden sie aus um- 
schriebenen rétlich-gelben gelappten Infiltrationen, die auf die Mediallinie der hinteren 
Nasopharyngealwand am Orte des lymphoiden Gewebes beschriinkt waren. In einigen 
Fallen waren die Verinderungen so ausgedehnt, dass sie klinisch malignen Tumoren 
glichen. In einigen Fillen verursachten sie subjektives Unbehagen — Verstopfung der 
Nase oder Symptome von Tubenverschluss. Die erhaltenen Réntgenbilder zeigten poly- 
pose oder gelappte Weichteilschatten in dem oberen Teil der Hinterwand des Naso- 
pharynx. 


RESUME 


Des altérations au niveau du naso-pharynx ont été vérifiées au microscope dans 10 
cas de sarcoidose généralisée. Dans la majorité des cas elles se composaient d’infiltrations 
circonscrites, lobulées, de couleur rouge jaunatre, localisées le long de la partie médiane 
de la paroi nasopharyngienne postérieure au niveau du tissu lymphadénoide. Dans quel- 
ques rares cas les altérations étaient si grosses que cliniquement elles faisaient penser a 
des tumeurs malignes. Dans certains cas elles donnaient une géne subjective ob- 
struction nasale ou occlusion tubaire. Les radiographies obtenues présentaient des 
ombres de tissus mous, polypeux et lobulés dans la partie supérieure de la_paroi 
postérieure du nasopharynx. 
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SUMMARY 


Microscopically verified changes in the nasopharynx are described in 10 cases of 
generalized sarcoidosis. In the majority of cases they consisted of cireumscribed reddish- 
yellow lobulated infiltrations, confined to the median line of the posterior nasopharyngeal 
wall at the site of the lymphadenoid tissue. In a few cases the lesions were so large that, 
clinically, they resembled malignant tumours; in some instances they caused subjective 
discomfort nasal obstruction or symptoms of tubal occlusion. Roentgenograms ob- 
tained showed polypous or lobulated soft tissue shadows in the superior part of the poste- 
rior wall of the nasopharynx. 


ZUSAMMENFASSUNG 


Es werden mikroskopisch gesicherte Verinderungen im Nasopharynx bei 10 Fiillen 
generalisierter Sarcoidosis beschrieben. In der Mehrzahl der Faille bestanden sie aus um- 
schriebenen rétlich-gelben gelappten Infiltrationen, die auf die Mediallinie der hinteren 
Nasopharyngealwand am Orte des lymphoiden Gewebes beschriinkt waren. In einigen 
Fallen waren die Verinderungen so ausgedehnt, dass sie klinisch malignen Tumoren 
glichen. In einigen Fillen verursachten sie subjektives Unbehagen — Verstopfung der 
Nase oder Symptome von Tubenverschluss. Die erhaltenen Réntgenbilder zeigten poly- 
pdse oder gelappte Weichteilschatten in dem oberen Teil der Hinterwand des Naso- 
pharynx. 


RESUME 


Des altérations au niveau du naso-pharynx ont été vérifiées au microscope dans 10 
cas de sarcoidose généralisée. Dans la majorité des cas elles se composaient d’infiltrations 
circonscrites, lobulées, de couleur rouge jaunatre, localisées le long de la partie médiane 
de la paroi nasopharyngienne postérieure au niveau du tissu lymphadénoide. Dans quel- 
ques rares cas les altérations étaient si grosses que cliniquement elles faisaient penser a 
des tumeurs malignes. Dans certains cas elles donnaient une géne subjective ob- 
struction nasale ou occlusion tubaire. Les radiographies obtenues présentaient des 
ombres de tissus mous, polypeux et lobulés dans la partie supérieure de la_paroi 
postérieure du nasopharynx. 
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HEREDITARY FACTORS IN THE SUTURAL PATTERN 
OF THE SKULL' 
by 


J Oo h an T or qersen 


Introduction 


The cranial sutures are of interest to the radiologist and to the 
neurosurgeon as well as to the anatomist. GREGORY (1934) who carried 
out exhaustive studies of the comparative anatomy of the skull sug- 
gested that each bony centre has a strongly marked individuality based 
in part on representation in the chromosome map. According to INGRa- 
HAM et coll. (1948) craniosynostosis has been observed in siblings in 
two generations. The evidence so far is in the favour of the supposition 
of dominant genes of low penetrance. The frequent associated anomalies 
indicate a variable expression. Acrocephalosyndactyly is probably in- 
herited as a recessive trait (Kemp, 1945). 

GREENE (1933) made a thorough study of craniosynostosis in the 
rabbit. Cranial anomalies were found in a family line which showed 
extreme adiposity. Another line transmitted hydrocephalus and _ still 
another a cretinoid condition; as in man cranial abnormalities in the 
rabbit may be associated with hemorrhagic icterus. In the author's 
opinion the associated abnormalities were partly accidental, synostotic 
variations being observed in other lines which presented none of these 
irregularities. Internal hydrocephalus is unusually frequent in the non- 
synostotic litter mates of one line. 

It was a characteristic of these skulls that the primary ossification 
centres were displaced into or close to the sutural lines. Thus the closely 
approximated position of the parietal bosses were responsible for os- 
sification in the suture lines. All these types were recessive to the nor- 
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mal. The problem was complicated by the occurrence of anatomically 
unrelated cranial variations in litters from craniosynostotic parents. 
Trigonocephalic rabbits had offspring not only with the parental de- 
formity but also with normal skulls or with accessory bones. The oc- 
currence of accessory bones in some lines seemed to depend on the 
action of a single pair of hereditary factors. 

Both from a theoretical and a practical point of view, the problem 
of cause and effect regarding the brain skull correlation is important. 
There exist cases of primary microcephaly in which the brain is under- 
developed without a precocius closure of the sutures. The dermal bones 
of the skull are of course small whereas the bones of the base of the 
skull, face and jaws are of fairly normal size. The bones of the vault 
in contrast to the bones of the base are therefore dependent on the brain. 
In conformity with this there is no cranial vault at all in anencephaly, 
the dermal bones being extremely small and otherwise abnormal, although 
the bones of the base present an ordinary appearance. The small size 
of the bones of the vault shows, as emphasized by WEINNOLD (1922) 
that the growth and differentiation of the bones of the braincase are 
dependent on the brain, whereas their origin is an independent self- 
differentiation, and the result of inheritance. What is inherited is prob- 
ably the situation and the developmental potentialities of the bony 
centres and accordingly the situation and rate of obliteration of the 
sutures. 

As emphasized by GREENE, there is hardly any doubt that precocious 
sutural fusion is the cause rather than the consequence of the deformity 
in craniosynostosis. This view is confirmed by the improvement follow- 
ing craniectomy in such cases and the presence of papilloedema in cases 
of premature closure of all the sutures (INGRAHAM et coll.). 

The close topographical relationship between the sutures and the 
meningeal membranes indicates that the physiological effect of the 
genes determining the situation of the sutures, the rate of obliteration, 
and also the brain-skull correlation is effected by these membranes. 
Considering the importance of the vascular supply for the topography 
of the bony centres it is reasonable to suppose that a vascular reflex 
mechanism regulating the circulation of the skull, the meninges, and 
the brain is of particular importance to the correlative development 
of these structures. 

T6R6 (1935) has shown that implants of living brain have the power 
of inducing ossification in cultures of fibroblasts. The neural tube thus 
possesses bone inducing powers. Inductive influences which in early 
stages are effected by diffusion are in later stages partly replaced by 
endocrine agencies transported by the bloodstream. Senile atrophy of 
the brain is associated with atrophy of the diploé and an increase in 


OF 
THE 
iN 
he 
ed 
A- 
In 
le 
d 
e 


376 JOHAN TORGERSEN 


the thickness of the tables. Senile obliteration of the sutures probably 
has the same cause as senile involution of the brain, 7. e. decrease of 
the vascular supply to the brain and diploé. 


Material 


The radiology of the frontal suture has been dealt with in a previous 
paper (TORGERSEN, 1950). The persistence of this suture as an hered- 
itary trait in one family was reported. Since this publication, the 
occurrence of the suture has been studied in a large series of families 
and of twins, the results of which have recently been reported (Tor- 
GERSEN, 1951). It becomes clear that the persistence or non-persistence 
of the suture depends on allelomorphs, the persistence of the suture 
behaving as a dominant trait with a penetrance of about 50 °,. 

The occurrence of interparietal bones has been studied in the same 
material. Interparietal bones seen in the postero-anterior projection 
are described below; such radiograms were available from the study 
of the metopic suture. The term interparietal bone is used to designate 
all the separate ossicles noted in the region of the superior portions of 
the occipital bones with the exception of suture bones (fig. 1). 

In 400 roentgenograms of individuals above 5 years of age a lambda 
bone was found in 1.2 °%, and a partial Inca bone in 1 °%; no true Inca 
bone, separated from the rest of the occipital bone by a transverse 
occipital biasteric suture, was encountered. One fontanelle bone and 4 
bones of a size intermediate between that of a lambda bone and a true 
Inca bone are probably included among the lambda bones. Roentgen 
examinations of ten skulls with interparietal bones showed that such 
bones are invisible if the obliteration be too far advanced. 

In 50 pairs of twins, 15 of which were opposite sexed the metopic 
suture occurred in 8 pairs. The probability that this dominant mutation 
is present in the parents of any of the 42 non-metopic pairs is small. 
It is remarkable therefore that the suture was found in the father of 
a pair of dizygotic non-metopic twins (fig. 2), one of which had a great 
bipartite interparietal bone (fig. 3). The twin brother had symmetrical 
supernumerary bones on both sides of the lambda (fig. 4). The size and 
position of these bones indicate that they correspond to the interparietal 
bone of the brother. Among the 8 metopic pairs was a pair of dizygotic 
twins, in one of which a metopic suture and a big suture bone including 
the lambda (fig. 5), was seen. The other twin had a lambda bone, pos- 
siblv a fontanelle bone, and no metopic suture (fig. 6). In a pair of 
monozygotic twins a metopic suture was found in one twin (fig. 8), 
the other possessing a single marked suture bone to the right of the 
lambda (fig. 7). The frequency of suture bones at the lambdoidal suture 
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Fiy. 1. A drawing of a case with a Fig. 2. A metopic suture in the father of 
complete tripartite Inca bone with a dizygotic twins with interparietal bones. 
transverse occipital suture and a lambda 

hone. (Lapp. Anthropol. collection. 


No. 794.) 


Fig. 3. From one of the twin sons of | Fig. 4. From the twin brother of the case 
the case shown in fig. 2. Note the bi- shown in fig. 3. Note the great suture bone 


partite interparietal bone. to the left of the lambda. 


is about 25 % in the actual skull material and about 8 °%, in the roent- 
genograms. Small suture bones are probably misinterpreted as irregular- 
ities of the sutures in many cases. 

In the 41, probably non-metopic, families small lambda bones were 
found in 2 dizygotic twins belonging to 2 different pairs. Both parents 
in one of these families were examined. The only finding was an 1r- 
regularity of the suture in the mother (fig. 9) in the same situation as 
27 —510088. Acta Radiologica. Vol. 36. 
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Fig. 5. Suture bones and a metopic suture _‘ Fig. 6. The twin sister of the boy shown 
in the twin brother of the girl shown in in fig. 5. Note the triangular lambda 
fig. 6. bone. 


Fig. 7. A suture bone to the right of the Fig. 8. A metopic suture in the twin 
lambda in one of a pair of monozygotic sister of the case shown in fig. 7. 
twins. 


the lambda bone was present in the son (fig. 10). According to OErt- 
TEKING (1930) the lambdoidal suture tends in many cases to deviate 
and branch near the lambda, apparently embracing a separate bone. 
These probable equivalents of lambda bones were found to occur in 
20 %, of cases both in a series of skulls and in a series of roentgeno- 
grams. 

In another family in which the lambda bone had been found in a 
boy (fig. 11), a corresponding bone was found in a sister (fig. 12). The 
findings in two other children and in the parents was negative. 

Inte rparietal bones thus occurred in 3 non-metopic dizygotic twins 
belonging to 9 metopic families. In 41, probably non-metopic, families 
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Fig. 9. Irregularity indicating a lambda _—‘ Fig. 10. From the son of the case shown in 
bone in the mother of a boy witha fig. 9. Note the lambda bone in the situation 
triangular lambda bone (fig. 10). where the irregularity is observed in the 

mother. 


Fig. 11. A triangular lambda bone in a Fig. 12. An irregular lambda bone in the 
boy. His sister is shown in fig. 12. sister of the boy shown in fig. 11. 


small lambda bones were found in the twins in two cases. The difference 
between the metopic and the non-metopic group and the occurrence of 
the metopic suture and interparietal bones in the two families recorded 
strongly suggest that interparietal bones may occur as the only mani- 
festation of the metopic mutation. 

The case of one family is worth describing because the metopic 
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Fig. 13. A fracture-like remnant of the Fig. 14. The daughter of the individual shown 


supraglabellar part of the metopic su- in fig. 13. Note the sclerosis along the endo- 
ture in a woman 75 years old. Note the cranial part of the metopic suture and the 
falx bone to the left of the suture. falx bone to the left of the suture. 


Fig. 15. A metopic suture in the grand- Fig. 16. A metopic suture with signs of 
daughter of the woman shown in fig. 13. lapsed union in the brother of the girl 
The mother is shown in fig. 14. shown in fig. 15. 


suture was observed in three generations. [t was found in the maternal 
grandmother 75 years old (fig. 13), in the mother 52 years old (fig. 14) 
and in two of her three children both of whom were over 20 years of 
age. A girl (fig. 15) had a typical metopic suture in which neither ecto- 
cranial nor endocranial closure had commenced. A brother (fig. 16) 


hs 
| 
| i 
| 
Sie” 


OWn 
ido- 
the 


rl 


HEREDITARY FACTORS IN THE SUTURAL PATTERN OF THE SKULL 381 


had the typical picture of *vicious union’ with piling up of bone along 
the edges of the endocranial part of the supraglabellar portion of the 
suture. In ‘vicious union’ which is especially common in the sagittal 
and lambdoid sutures, the suture may never close. (Topp and Lyon, 
1924.) The occurrence of this disconcerting phenomenon of suture closure 
in this family is evidence of its heritability. "Vicious union’ when ob- 
served in females above 45 years of age has apparently a relationship 
to the frontal hyperostosis which is so common in this age group. This 
is illustrated in the case of the mother; there is a remarkable degree of 
sclerosis along the metopic suture of which the endocranial part only 
is visible. In the grandmother the suture is observed as a fracture-like 
line running through the septum of the frontal sinus. Both the mother 
and the grandmother had calcification in the falx. Even admitting that 
such calcification is rather common its occurrence in the mother and 
grandmother is remarkable considering the relationship between os- 
sification, suture closure and the meningeal membranes. One may con- 
sider that these shadows probably represent true bone and not simple 
calcification. 


Comment 


The evidence up to date suggests that the sutural pattern of the 
skull has to be considered as a whole from the point of view of genetics 
even if particular sutures and ossification centres are relatively inde- 
pendent. As stated in a previous paper the sutures generally close rather 
late in the metopic skull. There are thus probably two groups of genes 
influencing the sutural pattern of the skull, one determining the situation 
of the ossification centres and the sutures and another determining 
the rate of obliteration. The sutures evidently tend to remain open if 
they have not closed at a particular stage in development. For this 
reason both the metopic suture and the interparietal bones may be 
due to genes delaying suture closure. It is probable that the effect of 
these genes is influenced by the vascular supply. Considering the pe- 
culiar relationship between the pineal gland and the cranial sutures in 
some reptiles and amphibians, and the close topographical relationship 
of this structure to branches of the chorioideal arteries, the straight 
sinus and the vein of Galen (Lk Gros CLARK, 1940), it seems probable 
that the pineal gland may be essential to the vascular mechanism: and 
by this means the genes affecting suture closure and the skull-brain 
correlation unfold their effect. Possibly a study of the connection be- 
tween calcification of the pineal gland and suture closure may throw 
some light on the obscure function of the former. 
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SUMMARY 


The metopic suture has been shown to be inherited as a dominant trait. Inte: 
parietal bones and the metopic suture partly behave as manifestations of the same 
hereditary factors. Interparietal bones may occur as the only manifestation of these 
genes. The evidence is in favour of the supposition of genes which delay suture closure 
generally and genes which influence the situation of the bony centres and the rate of 
obliteration of the particular sutures. 


ZUSAMMENFASSUNG 
Es wird gezeigt, dass die Sutura metopica dominant vererbt wird. Interparietal 
knochen und die Sutura metopica treten teilweise als Manifestationen der  gleichen 
Erblichkeitsfaktoren auf. Interparietalknochen kénnen als einzige Manifestationen dieser 
Gene auftreten. Dieser Umstand spricht fiir die Supposition der Gene, welche den 
Suturenverschluss allgemein verzégern und derjenigen, welche die Lage der Knochen- 
zentren und den zeitlichen Obliterierungsablauf der verschiedenen Suturen bestimmen. 


RESUME 
La suture métopique a été reconnue comme dominante dans les hérédités. Les os 

interpariétaux et la suture métopique font partie des manifestations dues aux mémes 

facteurs héréditaires. Les os interpariétaux peuvent apparaitre comme les seules mani- 

festations de ces génes. Les faits parlent en faveur de lhypothése selon laquelle il y 

aurait des génes qui retardent la fermeture des sutures en général et des génes qui in- 

fluencent la situation des centres osseux et la rapidité avee laquelle chaque suture 

s oblitére en particulier. 
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DE LISTITUTO DI CLINICA CHIRURGICA (DIR.: PROF. A. M. DOGLIOTTI) ET L'ISTITUTO DI 
RADIOLOGIA (DIR.: PROF. M. PONZIO), DELL’UNIVERSITA DI TORINO, ITALIE 


SUR LES POSSIBILITES DE L’ANGIOGRAPHIE 
HEPATIQUE LA VISUALISATION DU SYSTEME 
PORTAL’ 


(Recherches expérimentales) 


par 


S. Abeatici et L. Campr 


L’importance acquise par l’angiographie comme secours diagnostique 
d'indiscutable précision, et le croissant perfec tionnement de sa technique, 
grace l’'amélioration soit des moyens mécaniques nécessaires (sériogra- 
phes, appareils d’injection, aiguilles, etc.) soit des produits chimiques 
employés comme moyens de contraste (ENRIA e FERRERO, CAMPI e 
ABEATICI, SCALA) ont permis l’application de cette méthode de recherche 
dans divers cas: tout d’abord, dans les affections strictement vasculaires 
et ensuite dans des maladies que, tout en étant de nature différente, sont 
accompagnées par une évidente altération de la structure vasculaire. Aus- 
si, nous pouvons aujourd’hui constater que l’angiographie est employée 
avec succés dans I’étude des tumeurs du cerveau et d’autres affections 
cérébrales (Montz), dans l’étude des tumeurs des os (Dos Santos, CALDAs, 
LAMAS) et de certaines altérations rénales (Dos Santos, REBOUL) et pul- 
monaires (Moniz), en mettant & la disposition de la recherche diagnos- 
tique des données d’une exactitude telle que, dans certaines affections, 
elles peuvent étre comparées & celles fournies par un examen histolo- 
gique. 

En tenant compte des suppositions préalables qui ont permis l’appli- 
cation de l’'angiographie dans les cas susdits, nous avons dirigé notre 
attention vers les altérations hépatiques, altérations qui, par suite de la 
trés riche vascularisation du foie, produisent une profonde modification 
de la structure des vaisseaux, soit du réseau artériel, soit du réseau vei- 
neux. 


1 Soumis 4 la Réd. le 8 mars 1951. 
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BLAKEMORE a obtenu la visualisation du systéme portal en injectant 
du Diodrast dans la veine coronaire, tandis que Moore et BRIDENBAUGH 
ont introduit le moyen de contraste directement dans la veine porte: ces 
deux méthodes, cependant, ont été appliquées occasionnellement au 
cours d’une laparotomie. 

Dans une série de recherches que nous sommes en train de faire sur les 
altérations de la vascularisation hépatique dans certaines maladies, nous 

avons porté notre attention, 
ena d’abord, sur les possibilités 
Splenica techniques de l’angiographie 
hépatique: par conséquent, 
tandis que d’une part nous 
tachons de rendre possible, 
dans létude du systéme de 
lartére hépatique, la recherche 
aortographique habituelle, de- 
venue, désormais, d’usage quo- 
tidien dans d’autres régions 
vasculaires, d’autre part nous 
avons mis au point une me- 


Mesenterica thode permettant [injection 
J inf du systéme portal sans obliga- 
Mesenlerica tion d’une laparotomie. Re- 
SU p. non¢ant & nous arréter sur 


les moyens mécaniques et les 
préparations iodées organi- 
ques d’élection nécessaires & 
une bonne visualisation, puis- 
qu il s’'agit des moyens et des préparations en usage dans la phlébographie 
habituelle, nous nous arréterons au contraire sur les possibilités offertes 
par la disposition anatomique du systéme portal 4 linjection des rami- 
fications intrahépatiques. 

Le sang veineux des organes enveloppés par le péritoine arrive a la 
veine porte par deux vaisseaux (fig. 1): la veme mésentérique supérieure 
et la veine splénique. La premiére réunit le sang des veines intestinales, 
de la veine iléo-célique, de la veine célique droite, de la veine célique moy- 
enne, de la veine pancréatico-duodénale, et des veines du duodénum. 

La seconde, la veine splénique, d'une grosseur remarquable, recoit 
les vaisseaux provenant du hile de la rate, les veiines gastriques bréves, 
la veine gastro-épiploique gauche, ainsi que son affluent principal, la veine 
mésentérique inférieure: celle-ci, étant le prolongement de la veine hé- 
morroidale supérieure, recoit dans son cours le sang de la veine sigmoide 
et de la veine célique gauche. Parfois, la veine splénique recoit aussi la 


Fig. | —- Schéma du systéme portal (d’aprés 
GFILFILLAN). 
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Fig. 2 Radiogramme exécuté a la fin de Fig. 3 — Radiogramme exécuté 3” 
linjection (6 ec. Joduron 70 %). aprés la fin de Vinjection (8 ec. 
Joduron 70 %). 


coronaire de l’estomac, laquelle conflue normalement dans le trone de la 
veine porte, ou finit aussi la veine cystique, qui afflue, parfois, dans la 
branche droite de la porte méme. 

Puisque la constitution anatomique du systéme portal est telle que 
nous venons de le dire, nous avons pensé d’abord & exploiter, pour 
l'injection du moyen de contraste, le plexus hémorroidal. 

Pourtant, si sa superficialité lindique de préférence a d’autres voies, 
il présente par ailleurs des inconvénients considérables, car de toutes les 
voies de décharge, représentées par les veines hémorroidales, il n'y a que 
la veine hémorroidale supérieure qui soit tributaire de la veine-porte. A 
cause de ce fait et de l’éloignement du point de piqtre du territoire vas- 
culaire examiné, c. a. d. les ramifications intrahépatiques du systéme 
portal, nous avons rejeté la possibilité d’introduire le moyen de contraste 
dans le plexus hémorroidal, et nous avons pensé atteindre directement 
une des deux grosses racines de la veine porte, la veine splénique, au 
travers de la rate. 


ant 

UGH | 
Ces 
au 

| 
= 

Ous | = 
On, | 4 - 

hie 
nt, 
us| 

de 

‘he 

10- | 
ns q 
us 

e- 

Ir 

| 


386 


ABEATICI ET L. CAMPI 


Fig. 4 — Radiogramme exécuté 4” aprés Fig. 5 Radiogramme exécuté 15” 
la fin de l’injection (8 ec. Joduron 70 °%). apres la fin de linjection (9 ce. 


Joduron 70 %). 


L’injection dans le tissu splénique présente des avantages dépendant 
de la structure méme de la rate, qui, justement a cause de sa particuliére 
structure, exerce une fonction importante et reconnue dans ’hydrodynami- 
que de la circulation; la rate, en effet, grace & son vaste systéme vasculaire 
ouvert, est 4 méme de contenir une remarquable quantité de sang, et en | 
vertu de sa musculature lisse peut se contracter violemment, et déverser 
dans le torrent circulatoire le sang contenu; elle offre la possibilité de 
remplacer une partie du sang présent dans la rate par le moyen de con- 
traste injecté, et de déterminer, grace & une successive constriction 
splénique, s'il le faut provoquer au moyen de l’adrénaline, un véritable 
embolus radiopaque. 

Pour expérimenter la validité de ces prémisses théoriques, nous avons 
fait nos recherches sur les chiens, chez lesquels, comme chez Phomme, 
la circulation splénique est essentiellement sinusoidale, en variant tou- 
jours les temps d’injection et de pose et la quantité du moyen de contraste, 
dans le but d’obtenir la meilleure visualisation possible du systéme portal 
intrahépatique. Nous avons procédé aussi & l’examen histologique de la 
rate des animaux traités, pour observer les possibles lésions produites 
par les injections des préparations iodées organiques. 
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Fig. 6 Radiogramme exécuté 4"’ aprés la fin de injection 
(5 ec. Joduron 70 %, dans la mésentérique superieure). 


Comme moyen de contraste nous nous sommes servis du Joduron 70 %. 
La quantité employée a varié entre 6 cc. et 9 cc.: la piqire a toujours été 
faite en état de narcose au Narconumal intra-péritoine (0.1 g. par kg de 
poids corporel). Dans certains cas nous avons introduit directement 
laiguille dans la rate, approchée & la surface moyennant une incision 
de 2 cm. environ, en correspondance de la région splénique; dans d’autres 
cas nous avons procédé a ciel couvert. Dans un cas, pour la comparaison 
(fig. ¢ 3), le milieu de contraste a été introduit dans le trone de la mésen- 
térique supérieure apres laparotomie. 

La condition indispensable & la bonne réussite de la portographie est 
d’injecter rapidement, et de surmonter ainsi la résistance présentée par 
le tissu liénal & la diffusion du moyen de contraste: aprés de nombreux 
essais nous avons fixé comme optimum de vitesse le temps de 4”—5”. Les 
radiogrammes ont été faits & différents intervalles de temps: depuis la fin 
de Vinjection jusqu’a 60” du terme méme. La meilleure visualisation 
obtenue, soit des troncs, soit des ramifications intra-hépatiques, se trouve 
située entre les 2” et les 4” depuis la fin de injection. La progression 
du liquide radiopaque est évidente dans les radiogrammes exécutés a 
intervalles de temps. Ainsi, dans le radiogramme exécuté a la fin de l’in- 
jection (fig. 2) on apergoit l’opacisation des branches du hile splénique, 
de la veine splénique, du tronc principal de la porte et de ses deux branches, 
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Fig. 7 Hématoxyline éosine (ob. 10 x 65). 


tandis que les premiéres ramifications intra-hépatiques apparaissent 
partiellement injectées. 

La plus grande partie du liquide de contraste est encore collectée dans 
le tissu splénique. Le radiogramme exécuté & 3” de la fin de l’injection 
(fig. 3) permet de relever une compléte visualisation, non seulement des 
troncs principaux, mais aussi du réseau intra-hépatique de la porte. Une 
partie du liquide injecté siége encore dans la rate. A 4” de la fin de l’in- 
jection (fig. 4) le radiogramme révéle la rate en phase de contraction, ce 
qui a pour effet de pousser la presque totalité du moyen de contraste 
dans le systéme portal, permettant une excellente visualisation de toute 
la région vasculaire examinée. 

Tandis que aprés 15” (fig. 5) arbre veineux extra- et intra-hépatique 
s est parfaitement vidé, dans la rate au contraire reste une petite quantité 
de liquide, qui aprés 1 minute est encore radiologiquement appréciable. 
Pour pouvoir faire des comparaisons, nous avons exécuté une portogra- 
phie par la mésentérique supérieure, aprés laparotomie (fig. 6); il n'y a 
pas de différences appréciables entre les deux radiogrammes. 

Dans le but de déceler des lésions possibles, dues & l’introduction du 
produit liquide iodo-organique dans le tissu splénique, nous avons procédé 
a lexamen histologique de la rate des chiens soumis 4 la portographie 
par voie liénale. Nous avons considéré l’intervalle de temps aprés l’in- 
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Fig. 8 Hématoxyline éosine (ob. 10 x 65). 


jection et le nombre des injections opérées sur le méme animal. Les ani- 
maux ont été sacrifiés aprés 10, 20, 30 jours & partir de celui de examen: 
le nombre des piqires a été de 1 & 3 et la quantité globale du moyen de 
contraste a varié entre un minimum de 6 cc. et un maximum de 24 cc. 

le tableau macroscopique de la rate ne présentait aucune altération 
digne de remarque: les dimensions, l’aspect et la consistance en étaient 
normaux: au niveau du point d infection on notait une cicatrice stel- 
laire. légerement réfractée, tandis que sur le restant de la surface splénique 
on pouvait remarquer, non uniformément, des zones fibrosclérotiques a 
forme pointue. Pas d’adhérences. 

L’expertise histologique a permis de noter la présence d’ectasies vas- 
culaires et d’épanchements hématiques sous- capsulaires, altérations sur- 
tout évidentes dans le cas soumis a 3 (fig. 7) et moins é ‘videntes & 2 (fig. 8) 
successives injections: dans les cas soumis & une seule injection on note 
seulement la présence de macrophages ave hémosidérine phagocvtée 
(fig. 9). 

Le nombre et le volume des follicules n’ont pas subi d’altérations et 
l'on ne peut remarquer une réaction intense du systéme réticulaire a 
excitation mécanique et chimique. 

Conclusion: on peut affirmer qu'il n’existe pas de lésions histo- 
pathologiques non réversibles. 
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Conclusions 


Etant donnés les intimes rapports de structure et de fonction entre le 
parenchyme hépatique et son complexe réseau vasculaire, l’éventualité 
se présente d’étudier certaines lésions du foie, accompagnées de profondes 
altérations anatomiques, en suivant les modifications produites par le 
processus pathologique dans la normale architecture vasculaire de l’or- 
gane. En effet, si nous observons certaines lésions du foie, et non seule- 
ment celles ayant une base strictement angiosclérotique ou circulatoire, 
mais aussi les inflammations chroniques, 4 savoir: les lésions cirrhoti- 
ques, ot le tissu conjonctif se développe de préférence autour des rami- 
fications de la porte, produisant une dépendante restriction des branches 
portales, les lésions syphilitiques, soit gommeuses, soit dues & une hépa- 
tite interstitielle, avec développement principal dans l’espace périportal, 
les lésions tuberculeuses dont le siége est placé fréquemment dans le tissu 
conjonctif interlobulaire ou respectivement périportal, nous pouvons 
constater la profonde altération de la structure vasculaire, et surtout du 
systéme portal, déterminée par le processus morbide en action. 

Enfin, si nous considérons les tumeurs hépatiques, soit primaires soit 
secondaires, le désordre circulatoire suit de prés le désordre cytoarchitec- 
tonique de l’organe; pour ne point faire mention des »cavernomes», sans 
importance pratique, ol terminent les vaisseaux de la porte, et qui trés 
probablement en dérivent (VircHow); nous rappelons aussi les kystes 
d’origine parasitaire, les néoformations, et les tumeurs d’origine épithé- 
liale, qui, justement & cause de la circulation hépatique, pénétrent plus 
facilement dans les vaisseaux et se répandent dans le foie, determinant 


Fig. 9 Hématoxyline éosine (ob. 10 x 65) 
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la possibilité de thromboses néoplasiques dans les branches portales, et 
les néofermations. Méme si celles-ci n’ont pas leur point de départ dans le 
parenchyme hépatique, elles peuvent provoquer une déformation de 
larbre portal, & cause des rapports de contiguité existant entre les racines 
de la veine-porte et le siége anatomique de leur développement (tumeurs 
de la téte du pancréas, de la papille de Vater, des voies biliaires extra- 
hépatiques). 

D’aprés les recherches que nous venons de faire, il existe une possi- 
bilité d’étudier la vascularisation du systéme portal, soit du trone prin- 
cipal, soit des ramifications intra-hépatiques, au moyen de injection in- 
trasplénique de préparations radiopaques. La diffusion du liquide in- 
jecté est rapide, et, en un bref délai, on obtient une bonne visualisation de 
tout le systéme; en effet, grace & ses caractéres de structure et a la pré- 
sence de nombreuses fibres musculaires lisses, la rate, aussit6t l’injection 
terminée, se contracte vigoureusement, poussant dans la circulation le 
sang contenu et le moyen de contraste qui sy trouve mélangé, et favori- 
sant la formation d’un authentique »embolus radiopaque». 

L’injection intra-splénique, dans nos recherches, n’a jamais produit de 
dégats anatomiques, si lon exclut certaines petites lacérations dues a 
introduction de laiguille et au relachement provoqué par le liquide et 
rapidement cicatrisé; les petites hémorragies sous-capsulaires se sont 
résorbées dans lespace de 15—20 j.; tous les animaux traités ont survécu, 
et aucun d’eux n’a jamais présenté des troubles, excepté ceux dus & la 
narcose. 

Il est nécessaire de ne pas répéter linjection intra-splénique du moyen 
de contraste & des intervalles trop rapprochés, afin d’éviter linstauration 
de phénoménes dégénératifs (dégénération graisseuse) relatifs 4 la sen- 
sibilité de la cellule hépatique aux produits oidés organiques et qui peu- 
vent s'accentuer dans ce cas par le fait que le moyen de contraste arrive 
zu contact direct des lobes hépatiques. 

Nous pensons done que cette méthode ne comporte ni danger, ni trou- 
bles supérieurs aux troubles réellement légers qu’on remarque aprés angio- 
graphie dans d’autres territoires vasculaires, et nous pensons que, si cette 
méthode est exécutée d’aprés les régles d’une technique soignée et dans 
des cas choisis, elle pourra se révéler utile non seulement dans la recherche 
expérimentale, mais aussi dans le domaine pratique. 


RESUME 


Les auteurs, aprés une bréve notice sur l’anatomie de la porte, exposent la possibi- 
lité d’obtenir la visualisation radiologique du systéme portal moyennant l’introduction 
(une substance de contraste iodée organique dans le tissu splénique. Suit la description 
des modalités techniques de la méthode. 
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SUMMARY 


The authors, after a brief description of the anatomy of the vena portae and its 
branches, show the possibility of obtaining radiological visualisation of the portal system 
by means of the introduction into the splenic tissue of an organic iodine contrast medi 
um. A description of the technical conditions of the method follows. 


ZUSAMMENFASSUNG 


Nach eimmem kurzen Bericht iiber die Anatomie der Pfortader besprechen die Ver 
fasser die Méglichkeit der réntgenologischen Darstellung des Pfortadersystems dureh 
die Einbringung eines organisch-jodhaltigen Kontrastmittels in das Milz-Gewebe. An 
schliessend erfolgt die Beschreibung der technischen Massnahmen der Methode. 
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FROM THE DEPARTMENT FOR CELL RESEARCH, MEDICAL NOBEL INSTITUTE, 
STOCKHOLM, SWEDEN 


NOTE ON THE CYTOCHEMICAL ANALYSIS OF 
ELEMENTS BY ROENTGEN RAYS' 
by 


Arne Engstrém? 


The principles for micro- and histochemical analysis of elements by 
roentgen ray absorption was described in detail 1946. The improved 
resolution of the historadiographic technique (resolving power down 
to 1 ~) and the development of the roentgen microscope, with a possible 
resolving power of 500 A or better (KiRKPATRICK et coll.), now makes 
it possible to obtain roentgen images of extremely small objects. In both 
the roentgen microscope and in the historadiographic technique the rays 
go practically straight through the sample and the different structures 
are superimposed. Therefore, in order to utilize the full resolving power 
of the techniques, very thin samples or sections of samples have to be 
investigated. It has been previously shown (ENGsTROM and LINDsTROM, 
1950) that it is possible to determine the weight per unit area in so thin 
sections that a resolving power of about 1 is obtained. In this note 
some considerations will be given about the possibilities of determining 
elements in very thin layers of biological material. The numerical values 
of the mass absorption coefficients and also some of the formulae given 
earlier (ENGSTROM 1946) will be used. 

The amount of an element can be determined in the presence of other 
elements by measuring the absorption of roentgen rays close to and 
on both sides of an absorption edge of the elemext being analysed. The 
amount of this element is X, and the mass absorption coefficients for this 


element on both sides of the absorption edge are '" and ‘* respectively, 
0 Oo 


' Submitted for publication, June 19, 1951. 
2 At present Rockefeller Research Fellow, Dept. of Physics, Stanford University, 
Stanford, California and Dept. of Biology, M.1.T. Boston, Mass., USA. 
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where index | denotes the short wavelength side of the edge. The ratio Rk 
of the transmitted roentgen ray intensities can be written: 


— | X 
The value of R is determined experimentally and is usually accompanied 
by an error dR, which causes an errer dX in the determination of X. 
Therefore Eq. 1 can be written’: 


RidR=e 

which can be transformed to 
dR _ 2). ax 

or for small values of dR: R: 


If dR: Ris given a certain maxi- 
mal value, which can be found 
out by experiment, dX will vary 
with ( —' as shown graphic- 
ally in Fig. |. The smallest de- 
terminable amount of an ele 
ment therefore is determined by 
1. The magnitude of the dif 
Ile 
ference 
0 0 
2. The error in measuring the 
ratio of the transmitted roent 
gen rays on both sides of the 
absorption edge, that is dR: R. 
fe) fe) 3. The allowed error in X. 
Fig. 1. dX asa function of the difference be- that is dX. For example if dX 
tween the mass absorption coefficients for dif- js allowed to be 10 per cent then 


or 
5 


ferent values of a The values for a the smallest determinable amount 
of X is ten times dX. 
are in curve 1, 0.1; mn 2. O.os: in 3. 0.01 and i 
in 4. 0.005. If dX is allowed to be 20 


per cent and dR is 1 per cent 
or, Which gives the same result, dX is 10 per cent and dR 0.5 per cent. 
the smallest determinable percentage of an element can be read from 


' Differentiating Eq. 1 gives directly, -dX. 
0 


“a it» 

{ “}(x + dX 
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Atomic Number 
Fig. 2. The smallest percentages of elements detectable 
in different thick tissues. 


1946) the tissue is assumed to have a density of 1. The graph is con- 
structed in such a way that the smallest percentage of a given element 
for a given thickness of the sample is plotted against the atomic number. 
Three different absorption edges, K, Li, and My are considered. An 
ordinary soft tissue may have the following average composition (per 
cent). 


Fig. 2. In Fig. 2, which also can be derived from Fig. 8 (ENGstTROM 


H Cc N O Na Cl Ca Fe 
~ 74 2.5 1] 3.0 2.0 O.5 O.1 


Consulting Fig. 2 it is seen that in a section, 0.1 « thick, none of the 
elements occur in such a concentration that they can be determined. In a 
0.5 « thick biological section or sample there are possibilities to deter- 
mine C, N and O. Sections in the region | to 10 « can be analysed for 
(‘, N and O but hardly for any other element. An exception is bone tissue 
of the same thickness where Ca and P can be quantitatively determined. 
P and S can be determined if the thickness of the sample is about 20 «. 
lf the concentration of P is very high as in chromosomes the thickness 
may be smaller. If the thickness of the sample or section is greater than 
circa 20 « a number of other elements in addition to those mentioned can 
be determined but in this case we are dealing with histochemical rather 
than cytochemical analysis. 
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SUMMARY 


In biological samples thinner than 0.1 4 it is not possible to perform analysis of 
elements by roentgen absorption measurements. For such thin samples the dry weight 
(mass) per unit area can be determined by roentgen absorption. For sections of the thick- 
ness 1 « there are possibilities to determine carbon, oxygen and nitrogen. In samples 
having the thickness 10 to 20 u also phosphorus and sulfur may be determined in addi- 
tion to the other elements mentioned. 


ZUSAMMENFASSUNG 

Bei biologischem Untersuchungsgut mit einer Schichtdicke diinner als 0.1 y ist die 
Vornahme einer Elementaranalyse durch Réntgen-Absorptionsmessungen nicht méglich. 
Bei derartig diinnen Untersuchungsproben kann das Trockengewicht (Masse) je Flichen- 
einheit durch Réntgen-Absorption bestimmt werden. Bei Schnitten mit der Schicht- 
dicke 1 m« bestehen Méglichkeiten zur Bestimmung von Kohlenstoff, Sauerstoff und 
Stickstoff. In Untersuchungsmaterial mit der Schichtdicke 10 bis 20 « kann auch 
Phosphor und Schwefel in Addition zu den anderen erwiihnten Elementen bestimmt 
werden. 


RESUME 
Il est impossible de faire l’analyse des éléments par l'absorption des rayons Roentgen 
dans des lamelles histologiques d’une épaisseur inférieure 4 0.1 4. Pour de telles lamelles 
le poids sec (la masse) par unité de surface peut étre déterminé au moyen de l’absorp- 
tion des rayons Roentgen. Dans des lamelles de 1 y« d’épaisseur il est possible de dé- 


terminer le carbone, l’oxygéne et l’azote. Dans les lamelles de 10 4 20 u le phosphore 
et le soufre peuvent étre déterminés eux aussi. 
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AUS DER RONTGENABTEILUNG (VORSTAND: DR. MED. S. RIBBING) DES KRANKENHAUSES 
IN KARLSKOGA, SCHWEDEN 


HEREDITARE MULTIPLE EPIPHYSENSTORUNGEN 
UND OSTEOCHONDROSIS DISSECANS' 


S. Ribbing 


Unter der Bezeichnung hereditire multiple Epiphysenstorungen be- 
schrieb Verf. im Jahre 1937 ein damals wenig beachtetes Krankheits- 
bild. In einer Familie mit 14 Geschwistern fand ich bei sechs von 
diesen verschiedene Stadien von epiphysiren Destruktionen, welche zum 
Teil an bekannte 6rtliche Knochenerkrankungen wie Osteochondrosis 
dissecans, Coxa plana und Scheuermanns juvenile Kyphose erinnerten, 
sowie teilweise an generalisierte Skelettstérungen, z. B. bei Kretinismus. 
— Spiiter hat sich dann immer deutlicher herausgestellt, dass es sich um 
eine leichte Form und ein erbliches Auftreten eines Leidens mit vielen 
Namen handelte, von denen Chondro-Osteo-Dystrophie der gebriuchlichste 
sein diirfte, doch ohne dass dieser Bezeichnung an sich irgendwie der 
Vortritt vor anderen in Vorschlag gebrachten einzuriumen wire. Man 
glaubte annehmen zu diirfen, dass es sich um einen sehr seltenen Krank- 
heitszustand handelte; seither haben jedoch mehrere Forscher Fille der 
gleichen oder jedenfalls einer sehr nahestehenden Erkrankung veréof- 
fentlicht (HERMopDsson, MarquarptT, W. MULLER, RoMANvs), und da ich 
nun einen weiteren Fall derselben Krankheit gefunden habe, scheint die 
Seltenheit keine ganz so grosse zu sein, wie man es zuerst geglaubt hatte. 

Als kennzeichnend fiir diese Erkrankung fand ich einmal deutlich 
pathologische Verinderungen namentlich des epiphysiiren Knochens, 
sodann zahlreiche Knochenkernanomalien in Form von multipolar ange- 
legten Knochenkernen, in zwei Teile gespaltenen Karpalknochen, iiber- 
zihligen Knochenkernen und abnormen Knochen. Unter Hinweis auf die 
LEHMANNsche Lehre von der konstitutionell schwachen Epiphyse wurde 
die multifokale Verknécherung in bezug auf die formale Genese der Er- 


1 Vortrag auf dem Kongress des Nordischen Vereins fiir Medizinische Radiologie in 
Aarhus 1951; bei der Red. am 6. VI. 1951 eingegangen. 
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Abb. 1. Fall 1. Osteochondrosis dissecans in einem Fall von 
hereditaren, multiplen Epiphvsenstérungen. 


krankung in den Mittelpunkt gestellt. Atiologisch wurde die Vererbung 
als rezessiv beurteilt: die gesunden Eltern der kranken Geschwister waren 
im fiinften Gliede Kusinen. 

Die grosse Ahnlichkeit des Réntgenbildes bei gewissen NStadien des 
Leidens und Osteochondrosis dissecans veranlasste mich dazu, bei einem 
Normalmaterial nach iiberzihligen Verknécherungszentra zu suchen, 
und zwar namentlich im medialen Femurkondylus. In vorliufiger Form 
habe ich 1937 in meiner Dissertation, und in vollstandigerer Form 1944. 
der Theorie Ausdruck gegeben, dass freie Knochenkerne, im Kindesalter 
an den Priadilektionsstellen der Osteochondrosis dissecans lokalisiert. 
mehr oder minder vollstindig abgegrenzt noch wihrend der Pubertiit 
und eine Zeitlang nach dieser bestehenbleiben kénnen, und dass diese 
Kerne als die konstitutionelle Unterlage der Erkrankung zu betrachten 
seien. Beziiglich Einzelheiten dieser Theorie muss ich auf meine in dieser 
Zeitschrift 1944 erschienene Arbeit verweisen. 

In letzter Zeit habe ich etliche Beobachtungen gemacht, welche meine 
Theorie und mein Problem zu beleuchten scheinen, und iiber die ich daher 
hier berichten mdéchte. 

Fall 1. Ein 18jahriger Lehrling bei den Bofors-Werken hatte im Januar L949 
den Betriebsarzt wegen Beschwerden im linken Knie aufgesucht. Kein objektiver Befund 
keine Réntgenuntersuchung. Am 5.9.1950 fand er sich nach einem leichten Trauma des 
Kniegelenks wieder ein. Etwas Anschwellung, Schmerzen bei voller Streckung: zu 
Réntgenuntersuchung iiberwiesen. Das Réntgenbild deckt sich, wie man dies nur 
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Abb. 2. Fall 2. Kniegelenksbilder eines I1jahrigen Knabes mit 
hereditiren, multiplen Epiphysenstérungen. 


erlangen kann. mit dem der Osteochondrosis dissecans (Abb. 1). Auf Befragen gab Pat. 
sunichst keine Beschwerden seitens anderer Gelenke an. Erst nach weiteren Fragen gal 
er zu. méglicherweise etwas Schmerzen in der linken Hiifte zu haben. Die Réntgenunter 
suchung des gesamten Skeletts ergab keine Verainderungen des gesunden rechten Knies. 
in den Hiiftgelenken aber das typische Bild der Chondro-Osteo-Dystrophie. wie ich es 
eher gefunden hatte, d. h. breite, platte Epiphysen und dementsprechende Azetabulan 
form sowie ausgedehnte, sklerotisch begrenzte Aufhellungen in den Gelenkképfen. In 
den mittleren Wirbeln der Thoraxregion ein Scheuermann-ahnliches Bild und im linken 
Handgelenk ein grosser freier Knochenkern, dem Processus styloideus ulnae entsprechend. 
Mithin: zwar nicht die reichhaltige Musterkarte zerkliifteter Knochenkerne, wie ich sie 
hei meinen Fillen aus dem Jahre 1937 beschrieben hatte, aber zweifelsohne Veranderungen 
vleicher Art. Die genealogische Ermittlung ergab Elternkonsanguinitit: die Mutter des 
Kranken war die Tochter einer Kusine seines Vaters. Pat. hatte zwei Geschwister, die sich 
heide bei der Untersuchung als frei von derartigen Knochenverinderungen erwiesen. 
Nach einigem Zégern schlug ich Arthrotomie und Mausextraktion vor. Bei der Operation 
am 19.9.1950 fand der Operateur nach Inzision an der Medialseite des linken Knies die 
Grenze zwischen dem Knorpel an dem freien Fragment und dem umgebenden Knorpel 
sehr deutlich. Das Fragment war locker und gab auf Druck nach. Ein mandel- sowie ferner 
ein bohnengrosses Stiick wurden entfernt. Pathologisch-anatomische Untersuchung 
(Prof. GELLERSTEDT): Die scheibenférmigen Knorpelstiicke gehen an einer Seite in peri- 
chondrales oder artikulires Kapselgewebe iiber. Die Knorpelsubstanz ist in beiden Stiicken 
zum allergréssten Teil vital. An den Basalflichen findet man nur innerhalb eines kleineren 
Gebiets eine zackige Demarkationszone ungefihr an der Knorpel-Knochengrenze, wo man 
auch einige Knochenbilkchen mit zugehérigen Spongiosaraéumen sehen kann. Zellmark. 
(iefiisse, Bindegewebe usw. vollig nekrotisch, desgl. Osteoblasten und Osteozyten der 
Knochenbalkchen. Der angrenzende Knorpel weist nur innerhalb einer dusserst diinnen 
Schicht dicht am Knochengefiige nekrotische Knorpelzellen auf. An der Ablésungsfliche 
der Knorpelstiicke finden sich ein paar verklumpte Fibrinablagerungen. Keine Spur von 
zelliger Entziindung. Keine fibriése Bedeckungstendenz an der Ablésungsfliche. 
Epikrise: Ein neuer Fall von hereditéren multiplen Epiphysenstérungen mit klinisch. 
rontgenologisch und pathologisch-anatomisch typischer Osteochondrosis dissecans. 
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Abb. 3. Fall 2. Dasselbe Kniegelenk wie Abb. 2 wies 14 Jahre spiiter ein 
Bild von Osteochondrosis dissecans. 


Fall 2. Der vorstehend beschriebene Fall liess mein Interesse fiir die hereditiren 
multiplen Epiphysenstérungen wiederaufleben, und im Februar 1951 begann ich eine 
Nachuntersuchung meiner im Jahre 1937 veréffentlichten Falle. Bei einem derselben war 
die Entwicklung wie folgt: Als lljahriger Knabe hatte Pat. eine schwammartige, multi- 
polare Epiphysenstruktur im Knie aufgewiesen (Abb. 2). Spiter erhielten die zentralen 
Partien der Kondylen eine normalere Spongiosastruktur, aber peripherwiarts liegen noch 
immer einige Knochenkerne im Gelenkknorpel. Das Bild ahnelt dort dem der Osteochon- 
drosis dissecans (Abb. 3). Dann verschlimmerte sich das Knie, und 1948 wurde im Kran- 
kenhaus Sabbatsberg in Stockholm eine Arthrotomie mit Extraktion freier Kérper 
welche Pat. behalten durfte und mir spiiter gab vorgenommen. Pathologisch-ana- 
tomische Untersuchung (Prof. GELLERSTEDT): Trotz langen Aufbewahrens befriedigende 
Firbbarkeit. Gegen das Gelenk gerichtete Hialfte des Knorpelstiicks o. B. Der tiefe, von 
der Demarkationslinie durchquerte Teil ist dagegen stark verindert; Knorpelnekrose, 
fibrillire Degeneration und Erweichung mit Fibrinablagerung. An einer Stelle, knorpel- 
warts dicht neben der Demarkationslinie, sieht man eine ca. hirsekorngrosse, nekrotische 
(zerfallende?) Knocheninsel. Das ganze Bild deckt sich mit dem der Osteochondrosis 
dissecans. 

Epikrise: Einer meiner alten Patienten mit hereditéren multiplen Epiphysenstérungen, 
seit 1934 beobachtet, bekommt Beschwerden im linken Knie und weist 1948 réntgenologisch 
und histologisch das Bild einer Osteochondrosis dissecans auf, die sich in einem hochgradiq 
multipolar verknécherten Kondylus entwickelt hat. 


Fall 3. Im Oktober 1950 kam ein 33jahriger Mann zur Untersuchung, welcher 
im Alter von 13—14 Jahren schwere Arbeit verrichtet und damals Schmerzen in den EIl- 
bogen gehabt hatte. Es ging ihm allmahlich besser, aber eine erhebliche Bewegungsbe- 
schrankung blieb bestehen und wurde bei der Anstellungsuntersuchung in den Bofors- 
Werken konstatiert. — In beiden Ellbogen 40° Streckdefekt sowie beschrankte Pro- und 
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Abb. 4. Fall 3. Die Ellbogen eines Patienten mit Osteochondrosis 
dissecans symmetrisch in drei Gelenkpaaren. 


Supination. Keine Beschwerden seitens anderer Gelenke. Bei der Untersuchung findet 
man in den Ellbogen eine Osteochondrose mit hochgradiger Deformierung und auf der 
rechten Seite einen grossen freien Kérper (Abb. 4). In den Kniegelenken sieht man Osteo- 
chondrosis dissecans in sowohl den lateralen wie medialen Femurkondylen, links mit zwei 
freien Kérpern in der Bursa suprapatellaris. In den ersten Metatarsophalangealgelenken 
besteht beiderseits Osteochondrosis dissecans, und am Capitulum metatarsalis V findet 
sich eine Aushéhlung der Gelenkfliche, wo an der linken Seite ein freier Knochenkern 
liegt (Abb. 5). 

Epikrise: Ein Fall von Osteochondrosis dissecans symmetrisch in drei Gelenkpaaren; 
einer der nicht allzu haufigen Fille, welche die konstitutionelle Natur der Erkrankung 
veranschaulichen. Gleichzeitig an zwei symmetrischen Gelenkenden eigenartige Aushéhlungen 
und in einer von diesen ein freier Knochenkern ohne Anzeichen von Nekrose. Man wagt zu 
vermuten, dass die erkrankten Gelenkpaare in friiheren Stadien entsprechend aus- 


gesehen haben. 


Fall 4. Eine 28jihrige Kontoristin bekam im Oktober 1950 plétzlich, ohne 
entsprechendes Trauma, Schmerzen im rechten Knie. Spiiter wurde das Knie einige 
Male plétzlich steif, die Patientin konnte aber das Knie durch vorsichtige Bewegungs- 
versuche stets bald wieder beweglich machen. Ferner konnte sie selbst einen freien 
Kérper fiihlen, bisweilen an der Medial- und mitunter an der Lateralseite. 

Das Réntgenbild (Abb. 6) zeigte in diesem Fall dicht an der Gelenkfliche des 
lateralen Femurkondylus einen ungefihr erbsengrossen Knochenkern mit normalem 
Spongiosagefiige, der in einer Vertiefung des Kondylus lag wie ein Ei in einem Vogelnest. 
Lateralwirts fand sich eine Partie, die durch eine sehr feine Verdiinnungslinie (im 
Originalbild eben noch zu erkennen) von dem iibrigen Kondylus abgegrenzt erscheint 
und sich bis zu der lateralen Ecke desselben erstreckt. 
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Abb. 6. Fall 4. Abgegrenzte1 
Abb. 5. Fall 3. Metatarsophalangealgelenke Knochenkern des lateralen Fe 
desselben Patienten wie Abb. 4. murkondylus ohne Nekrose 


Die Operation am 6.3.1951 ergab einen intakten Gelenkknorpel. An der durch das 
Réntgenbild gekennzeichneten Stelle fand man an der Gelenkfliche einen kleinen zungen- 
formigen Auswuchs. Man schnitt in den Knorpel ein, geriet in eine Abgrenzungszone und 
entfernte einen mandelgrossen Kérper mit einem kleinen, zungenférmigen <Ausliufer, 
dem kleinen, im Réntgenbilde sichtbaren Knochenkern entsprechend. Ferner konnte 
man schliesslich aus dem Gelenk eine mandelgrosse, vorwiegend knorplige Gelenkmaus 
herausbeférdern, deren Ursprungsstelle sich nicht nachweisen liess. Der mediale Kon 
dylus wurde allerdings nicht besichtigt. 

Pathologisch-anatomische Untersuchung (Prof. GELLERSTEDT): Ein Teil der freien 
Oberfliiche des Knochenstiicks ist mit Periost iiberzogen, ein anderer mit Gelenkknorpel. 
Sowohl der Knorpel wie das spongiése Gefiige ist vital und gut erhalten. Das kleine Kno 
chenstiick ist mit dem grossen organisch verbunden und wird von diesem durch eine mil 
limeterdicke Schicht fibrésen Knorpels getrennt, welcher sich wie eine Lamelle von det 
Periostoberfliche bis zur Exstirpationsbasis erstreckt. In dieser Basalfliche keine Spur 
einer Demarkation, ebensowenig irgendwelche isolierten Knorpelinseln. 

Epikrise: Ein Fall von Osteochondrosis dissecans mit ¢ iner vorwiegend knor peligen freien 
Gelenkmaus und ausserdem am lateralen Femurkondylus e~vnem abge qrenzlen, aber nicht 
abgelisten oder demarkierten, villig vitalen Knochen-K nor pelstiick, das wie ein friihes Vor 
stadium einer Osteochondrosis dissecans liegt. Der Fall diirfte ein Unikum sein und 
zeigt — im Gegensatz ‘zu der iiblichen Anschauung dass der abgegrenzte Knochenkern 
zuerst vorhanden ist: Nekrose und Demarkation kommen spater. 
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Diese vier Fille liefern meines Erachtens einen weiteren Beleg fiir 
meine Theorie, dass sich die Osteochondrosis dissecans auf der Grundlage 
mehr oder weniger vollstindig abgegrenzter Knochenkerne entwickelt. 
welche ihrerseits den Verknécherungszentra entstammen, die man wih- 
rend des Wachstums hiufig in Form von Knocheninseln im Epiphysen- 
knorpel ausserhalb des Haupt-Epiphysenkerns findet. 


Verf. hat die besondere Freude gehabt, die obigen Beobachtungen 
auf emem Kongress in Aarhus, Dinemark, bekanntzugeben. Es sei daran 
erinnert, dass der Dine KRAGELUND im Jahre 1886 in seiner Dissertation 
das erste gréssere Material von histologisch untersuchten Gelenkmiiusen 
veroffentlicht hatte. Unter diesen fanden sich 12 Fille, wo der Bau der 
Gelenkmaus deren Herkunft von einem mit Knorpel iiberzogenen Gelenk- 
ende deutlich ersichtlich machte. Die Tatsache war also in Dinemark 
schon ein Jahr lang bekannt ehe Franz KOniG den Namen Osteochon- 
dritis dissecans einfiihrte. — 47 Jahre hat man dann iiber die Natur des 
ritselhaften Prozesses gestritten, dessen so merkwiirdiges Endergebnis 
darin besteht, dass ein Stiick eines Gelenkendes als freier K6rper in die 
Gielenkhéhle abgestossen wird. Die Meinungsverschiedenheiten schienen 
uniiberbriickbar bis der Dane AAGE NIELSEN, spiiter Professor der Chi- 
rurgie in Aarhus, die bedeutendste Arbeit herausgab, die auf diesem Ge- 
biet erschienen ist. Er hatte voraussetzungslos alles wirkliche Wissen 
iiber die Erkrankung gesammelt und diesem Erkenntnisgut eigene Be- 
obachtungen und Forschungsergebnisse angereilht, die Geschlechts- und 
Altersverteilung des Leidens festgestellt, ferner seine Verteilung auf Hand- 
und Kopfarbeiter, seine Doppelseitigkeit, seine Priidilektionsstellen und 
sein pathologisch-anatomisches Bild, das der aseptischen Nekrose. Da- 
mals gab es keine giiltige oder iiberhaupt aufgestellte Theorie, welche sich 
mit diesen Tatsachen vereinbaren liess. 

Es hatte Verf. grosse Genugtuung bereitet, bei diesem Kongress seine 
Theorie mit Aage Nielsen diskutieren zu kénnen. Sie sei stattdessen dem 
(redenken des allzufriih verschiedenen Forschers gewidmet! 


ZUSAMMENFASSUNG 


Es werden 4 Fille zur Stiitze der vom Verfasser bereits 1937 vertretenen Ansicht 
beschrieben, dass die O. diss. sich auf der Basis mehr oder minder vollstandig abge- 
grenzter Knochenkerne entwickelt, die ihrerseits von Ossifikationszentren herstammen, 
die man wiihrend des Wachstums oft in Form von Knochen-Inseln ausserhalb des 
Kopf-Epiphvsenkernes findet. 
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SUMMARY 


Four cases are described, which support the opinion of the author, held since 1937, 
that O. diss. is developed from basically more or less completely demarcated bone 
nuclei, which in their turn originate from the ossification centres which one often 
finds during growth in the form of islands of bone outside the main epiphyseal nucleus. 


RESUME 


Description de quatre cas qui viennent & l'appui de l’opinion que l’auteur a émise en 
1937 sur lévolution des O. diss. & partir de noyaux osseux plus ou moins délimités, 
Ces noyaux & leur tour proviennent des centres dossification que l'on trouve si fré- 
quemment au cours de la croissance sous forme de parcelles osseuses en dehors du 
noyau épiphysaire. 
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Philips, Eindhoven 


Miller, Hamburg 


Philips, New York 


~ Philips, London 


Philips rérfabriker i fyra lander samarbeta intimt for att fa fram nya typer av 
réntgenrér. Bland de senaste nyheterna for medicinsk diagnostik kan namnas: 

4. 100 kV Rotalix-rér med stérre anodtallrik, effekt 30 och 50 kW, brinnflack 
1.0 x 1,0 och 2,0 x 2,0 mm. Belastbart upp till 95 kV vid trefasapparat. 

B. 125 kV Rotalix-rér med storre anodtallrik, effekt 30 och 50 kW, brannflack 
1.0 1,0 och 2,0 x 2,0 mm. Belastbart upp till 125 kV vid fyrventilapparat och 
Millers symmetrikopplade trefasapparat DA 1000; vid ojordad trefasapparat 
upp till 110 KV. 

€. 100 kV dubbelfokus Rotalix-ror for forstorad exponering och genomlysning. 
Brinnflick 0.3 x 0.3 och 1.0 1,0 mm (alt. 2.0 x 2,0 mm). Idealisk for alla skall- 
bord. 

P& grund av de goda erfarenheter som gjorts med dessa rértyper pa Karolinska 
Sjukhuset, Stockholm, har for dess nya Barnklinik bl. a. bestillts 6 st av A, 5 st av 
B och 1 st av C enligt ovanstaende. 

Radgor med vara specialingenjorer om inte avsevart forbattrade resultat kan ernas 


aiven vid Eder réntgenanlaggning med dessa nya, moderna rontgenror. 


SVENSKA AB PHILIPS - RONTGENAVDELNINGEN - STOCKHOLM - GOTEBORG - MALMO 
Tel. Stockholm 340580, for rikssamtal 340680 -  Giteborg 192550 - Malmo 72290 
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Bal bearings of heat-resisting steel, 

a ower COS ¢ accurately defined clearances, and the 
$ Mullard process of ‘ dry’ lutrication 
ensure the characteristic quiet running 2 


that also makes for longer life. b 


r IN DIAGNOSTIC X-ray departments the 
world over, Mullard rotating anode 


tubes are giving ‘ day-in’, ‘ day-out’ 
trouble-free service, and are proving 
conclusively that to fit Mullard is to 
cut running costs. On the basis of 
experience, leading equipment manu- 
facturers fit Mullard as the tube of 
choice. Radiologists appreciate the 
greater X-ray protection, the higher 
load capacity, and the convenience ot 
the built-in tube mounting that simpli- 
fies centring. Standardised fittings 
make it possible to use Mullard tubes 
on any high-powered unit. If you are 
not already a Mullard user a post-card 
will bring you descriptive literature. 
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— you see them everywhere 


MULLARD LTD. (X-RAY DIVISION), NEW ROAD, MITCHAM, SURREY 
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FROM THE ROENTGEN INSTITUTE (DIRECTOR: PROF. @. G. PALMIERI) OF 
BOLOGNA UNIVERSITY, ITALY- 


RADIOLOGICAL VISUALIZATION OF THE CORONARY 
SINUS AND CORONARY VEINS' 
by 


Giulio Tori 


The intra vitam visualization of the coronary circulation is an event 
hard to realize. Anyway, when studying the two circulations — arterial 
and venous — we see that the first, owing to conditions related to hemo- 
dynamics, can more frequently be shown, if we bear in mind that the 
blood into which opacity has been induced by a contrast medium may, 
after having reached the proximal part of the ascending aorta, fill and 
show the coronary arteries radiographically even though the densities 
be slight and in any case always incomplete. 

Such a demonstration can be obtained during angiocardiographic 
examinations effected with the usual technique, provided that the con- 
centration of the contrast medium in the blood in the proximal part of 
the aorta be sufficiently high; this is so especially in children, both 
normally and in cases of congenital cardiovascular disease. GORDON 
and coll. describe 5 cases of filling of the coronary arteries during angio- 
cardiography: of them 3 were normal children not over 7 years of age, 
one had a tetralogy of Fallot, whilst in the other a clinical diagnosis of 
patent ductus arteriosus was made. GoRDON’s statement that the coronary 
arteries are filled during different phases of the cardiac cycle: in maximum 
systole (4 cases), in early systole (1 case) and in early diastole (1 case), 
is of unusual interest. 

A further reason which may help to explain the rarity of the visuali- 
zation is the fact that the usual roentgenograms may not show the actual 
filling of the coronary arteries. Angiocardiography is often effected 
with the patient in the antero-posterior position. In such a roentgeno- 
gram, even if the coronary arteries become filled, they are not seen be- 


1 Submitted for publication, July 21, 1951. 
29510088. Acta Radiologica. Vol. 36. 
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cause they are screened by the massive filling of the left auricle and ven- 
tricle. The roentgenogram in the left anterior oblique plane is most 
likely to show the opacity of the coronary arteries. 

The visualization of the coronary arteries is more frequently noted 
during thoracic aortography by catheterization from the radial artery. 
The contrast medium introduced into Valsalva’s sinus through a radio- 
opaque catheter immediately fills not only the ascending part of the 
aorta, but also the coronary arteries (JOGNsson). 

The venous coronary circulation and the coronary sinus are not 
usually shown by ordinary angiocardiography. GorRDoN and coll. have 
described two cases of coronary sinus filling in adults. In the roent- 
genograms shown by the above mentioned authors the coronary sinus 
appears as a wide straight vessel arising from the lower part of the right 
auricle with a leftward and backward course for a distance of some 
centimeters. 

The fact that this finding is extremely exceptional cannot be only 
explained, as also GoRDON and coll. agree, with such an increase in the 
pressure within the right auricle as to produce a reflux into the coronary 
sinus. In fact, during a great number of selective angiocardiographies 
by means of catheterization carried out by JONsson’s technique 
although the endo-auricular pressure appeared to be increased when the 
contrast medium was massively injected into the auricular cavity 
we never were able to see any image which could be ascribed to the injec- 
tion of the coronary sinus or of the larger coronary veins. 

We may suspect therefore other factors the nature of which is partly 
functional or of a number of favourable circumstances such as unusual 
anatomical conditions, abnormal phases of the cardiac circle, etc. In 
this respect we would point out that the Tebesian valve may show such 
remarkable anatomic variations (semilunar, bars and strands network 
and fenestrated membrane) as to completely hinder the blood reflux 
through the obstruction of the coronary sinus opening. These anatomical 
variations in man of the coronary sinus opening, explain on the other 
hand the difficulty, or in some cases the impossibility, of catheterization 
of the coronary sinus. This fact has been proved by HELLERSTEIN and 
ORBISON by means of a series of observations upon 150 formalin fixed 
adult hearts. 

When, on the contrary, the catheterization of the coronary sinus is 
successful, it is possible to demonstrate the coronary veins in vivo. 

The catheterization of the coronary sinus as a method of investigation 
has been introduced only recently. DExTER, in 1947, reported that he 
had occasionally obtained catheterization of the coronary sinus during 
the examination of two cases of congenital heart diseases. Subsequently, 
Brne and coll. (1947), SouLré and SERVELLE (1948), CULBERSTON (1949), 
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Fig. 1 a. Fig. 1 b. 
Fig. 1. Case 1. a) During the injection. b) Diagram of a previous roentgenogram. 
(RA = right auricle; CS = coronary sinus; CV = coronary veins.) 


Sout, Cartortr and coll. (1949) published some data referring to 
the gas-analysis of blood samples obtained by means of catheterization 
from the coronary sinus and to the average pressure recorded in the 
sinus. The content in O. of the coronary venous blood — as a rule the 
observations were made in individuals with congenital heart diseases 
varied from 5 vol. % to 9.5 vol. %, whilst the average pressure was 
about 12 mm of Hg (Brine). 

The catheterization of the coronary sinus may be carried out quite 
easily, as has been my personal experience in a number of cases both 
healthy and with heart diseases, provided certain technical rules are 
adhered to. To this purpose, after having introduced the catheter into 
the right auricle under radiological control, the patient is placed in the 
right anterior oblique position and the tip of the catheter is carefully 
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Fig. 2. Case 2. 
a) During the injection. 
b) Diagram of a previous roentgenogram. 
c) Position of the catheter. No contrast filling. 
* (RA = right auricle; PA = pulmonary artery; 
CS = coronary artery: CV = coronary vein.) 


directed towards the tricuspid valve, but instead of pushing it down- 
wards and trying to go beyond the valve, we rotate it slightly and attempt 
to direct it towards the posterior wall of the auricle. After several at- 
tempts, the catheter may be seen to enter the coronary sinus. 

In 1950 I published a paper in which I listed the radiological findings 
which suggest that a catheter has entered the coronary sinus. They are 
as follows: 
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1) the site of the extremity of the catheter as observed in the various 
roentgenological positions (anterior, left anterior oblique, right 
anterior oblique and lateral but especially the left anterior oblique). 
In this latter position the catheter point is seen exactly at the postero- 
lateral outline of the heart, so that there is no visible space between 
the outer surface and the tip of the catheter; 

2) the arrest of the catheter on the postero-lateral border of the: heart 
and impossibility of altering the appearances existing, by positioning, 
or of obtaining further progress of the catheter, even with slight 
pressure. 


When one takes the catheterization of the coronary sinus in con- 
junction with the injection of the contrast medium through the catheter, 
one may readily demonstrate the lumen of the coronary sinus and that 
of the larger coronary veins directly succeeding the sinus. I have already 
used this association of procedures in order to confirm that catheteriza- 
tion of the coronary sinus has been really obtained in the paper mentioned 
above. As far as | know, this technique has not previously been used. 
Two cases in which the visualization of the coronary sinus and the coro- 
nary veins was obtained may be reported. 


Case 1. Z. G., 40-year-old man. Clinical diagnosis: Hodgkin’s disease. During 
selective angiocardiography to study the mediastinum catheterization of the coronary 
sinus was obtained. The contrast medium injected through the catheter shows the coro- 
nary sinus and some of the coronary veins (fig. 1 a, b). The arrow indicates the catheter 
apex introduced into the coronary sinus. In the diagram the catheter entering the coro- 
nary sinus has been sharply outlined, but in the roentgenogram it is not well defined 
owing to the pulsatory movement of the heart during the exposure. The contrast medium 
from the coronary sinus reflux also fills the right auricle. 


Case 2. L. C., 45-year-old man. Clinical diagnosis: neoplasm of the right 
superior pulmonary lobe. During selective angiocardiography to study the circulation in 
the diseased lung, the catheter entered the coronary sinus. The introduction of the con- 
trast medium (fig. 2 a, b) through the catheter showed an opacity of a vascular tract of 
rather wide calibre projecting along the heart base and which was probably the larger 
coronary vein which runs into the coronary sinus. In addition to the coronary sinus, the 
right auricle as well as the right ventricle and the pulmonary artery, are seen to be filled 
owing to the reflux of radio-opaque blood. 


SUMMARY 


The author describes his technique for catheterization of the coronary sinus and 
the roentgenologic visualization of the coronary sinus and coronary veins after injection 
of a contrast medium. Two illustrative cases are reported. 
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ZUSAMMENFASSUNG 
Der Verfasser beschreibt seine Technik bei der Katheterisierung des Sinus coronarius 
und zur réntgenologischen Darstellung des Sinus coronarius und der Venae coronariae 
nach Injektion eines Kontrastmittels. Zur Erliuterung werden zwei Fille gebracht. 


RESUME 


L’auteur décrit sa technique pour sonder le sinus coronaire et le rendre radio-visible 
ainsi que les veines coronaires aprés injection d'une matiére contrastante. Deux cas sont 
rapportés pour illustrer ces faits. 
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FROM THE RADIUM CENTRE (DIRECTOR: PAUL JACOBY), ODENSE, DENMARK. 


OVARIAN CARCINOMA!’ 
by 


Johannes Thoms 


Carcinoma of the ovaries still carries a very high mortality and 
several problems related to this lesion remain unanswered. 

The experience gained from radiotherapy of carcinoma of the cervix 
and body of the uterus at the Radium Centre at Odense has previously 
been reported by Jacosy (8). To this series I should like to add our 
material of ovarian carcinoma in the hope of making a small contribution 
towards its elucidation. 

The series comprises 67 patients treated during the period 1929—45. 
In 54 cases the diagnosis of ovarian carcinoma was confirmed by micro- 
scopical examination, whereas in 12 cases the clinical picture, course, and 
explorative findings left no doubt about the diagnosis. Nine patients 
were examined by autopsy. 

Table 1 illustrates the age distribution. Three-fourths of the patients 
ranged in age from 40 to 70. 


Table 1 

Age distribution 
Age (years) ......... <30 31—40 41—50 51—60 61—70 71—80 Total 
Total cases.......... 5 8 19 21 10 f 67 


Fifty-seven patients were or had been married. Thirty-seven of the 
married and one of the single patients had been pregnant. 

A family history of cancer was elicited in only 6 cases. 

Two-thirds of the patients had previously been in perfect health. 

Reviewing the various kinds of ovarian malignancy DockerTy and 
Masson (3) made a distinction between cystic and solid tumours. Dys- 
germinomas and hormone-producing tumours are stated to offer a favour- 
able prognosis, whereas the malignancy of cystadenocarcinomas is ex- 
tremely varied. Lastly, the prognosis of metastatic ovarian tumours is 


1 Submitted for publication, Aug. 10, 1951. 
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considered hopeless. MoreEToN and DesJarpIns (11) have published 
11 cases of confirmed dysgerminoma. According to BropErs’ (1) histo- 
pathological grading this growth i is a Grade 4 embryonic ¢ carcinoma of a 
very high radiosensibility. Among a series of 2 embryomas, 11 carcino- 
mas, and 38 adenocarcinomas May (10) obtained the best results in 
cases of adenocarcinoma. 

Other workers (4, 5, 12), however, have found histological grading 
of little value in estimating the prognosis of ovarian cancer. The present 
material was therefore instead divided into 4 groups according to HELSEL 
and PirrsBURGH (5) and FREED and PENDERGRASS (4) which correspond 
approximately to the classification of HEYMAN (6). 

Group I is made up of cases apparently amenable to radical surgery, 
Group II, of cases submitted to radical operation despite adhesions to 
or involvement of other organs. In Group III, part of the tumour must 
be left behind because of invasion into irremovable structures. Finally, 
Group [IV comprises inoperable cases which have only been submitted 
explorative laparotomy with removal of a biopsy specimen or have had 
no operation. 

Table 2 sets out the distribution of the present series into these 4 
groups and shows also unilateral or bilateral involvement. The unilateral 
cases are distributed evenly between the right and left sides, 17 and 
15 respectively. In the younger age groups the patients are fairly evenly 
distributed among all 4 groups, but most of the elderly patients belong 
to Groups III and IV. Among 14 patients over 60 years of age 13 fell 
into these 2 advanced groups. 


Table 2 


Grouping according to surgical possibilities 


Group Bilateral Unilateral 
cases cases 
15 6 9 
24 18 (12) 6 
Total 67 35 32 


Nearly all the patients presented one or more pronounced symptoms. 
but only for a short time before the diagnosis was made. The duration 
of symptoms was less than one year in 52 cases, and the average duration 
in 66 cases was 6.1 months (duration unknown in | case). It is striking 
that among the 24 patients in Group IV 14 had had symptoms for 3 
months or less. The most common symptoms were abdominal pain and 
abdominal enlargement. Then, in order of frequency: fatigue, general 
seediness, loss of weight, vaginal bleeding, symptoms referred to the 
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urinary tract, vaginal discharge, disturbances of defeecation, and dys- 
pareunia. Ascites was present at the time of diagnosis in 27 cases 7 of 
which had pleural effusion, right-sided in 5 and bilateral in 2. Thirty 
patients were anemic, the hemoglobin percentage ranging from 75 to 
60 in 27 cases and being lower than 60 per cent in 3. The sedimentation 
rate was normal in 8 cases, but considerably increased (up to 128 mm/hour) 
in the others. In 8 cases in which treatment resulted in a prolonged free- 
dom from symptoms, the recurrences were preceded by a characteristic, 
marked increase in the sedimentation rate. 


Treatment 


Fifty-five patients underwent operation. The operative procedure 
will be seen in Table 3. In the great majority of cases, the description of 
the operation is our only guide in grouping. Only 1 patient had a second 
operation. 

Table 3 
Operative procedure. 
Extended interventions indicate hysterectomy (7) and excision of other organs (3) 


extended 


Right Left Bilateral Partial >> Total 
interventions 

Removal of ovarian tumour § i $ l 2 7 
Oophorectomy ............. 6 2 2 10 
Salpingo-oophorectomy 5 6 20 
Removal of ovarian cyst... l l 
Explorative laparotomy .... 12 
Total 55 


Radiotherapy was not instituted until 15 months after operation in 
1 case, but all the other patients received radiotherapy as soon as pos- 
sible after operation and those who had no operation as soon as the 
diagnosis had been made. In 42 cases (including 3 who received a first 
course of roentgen-rays elsewhere) the primary treatment was much 
the same, 2. e. irradiation of the pelvis delivered to 2 abdominal and 2 
dorsal fields (20 « 24 em or 10 x 15 em — 165 kv., 5 ma., 0.5 mm of 
copper, focal-skin distance 80 cm). According to individual tolerance, the 
patients received from 120—240 r to each of 1 or 2 fields daily. The dose 
delivered to each field during the entire course ranged from 960 to 2,400 r. 
Average total dose about 5,500 r measured in air. In 7 instances the 
normal fields were supplemented by one vaginal field and/or one rectal 
field. At the end of varying intervals, 20 out of the 42 patients received 
a repeated course of treatment or palliative treatment. Ten patients 
were treated similarly, but for various reasons with smaller total doses, 
and 10 (9 of whom belonged to Groups III and IV) received only palliative 
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treatment. The treatment of the remaining 5 patients varied in some 
respects. 

During the terminal stages, the patients with ascites were relieved 
by frequent paracenteses. 


Results 


Table 4 shows the number of survivors at the end of 3 and 5 years 
respectively. The 5-year survival rate is 26.9 °% for the whole series 
and 68.8 °% for Group I. Eleven patients are still alive symptom free 
at the end of 5 to 14 years. Among the 56 patients who have died, more 
than half succumbed within the first year, about 80 °, within 3 years 


Table 4 
Number of patients in the various groups alive at the end of 3 and 5 years respectively 
Tatel Alive at end Alive at end 
Group Total cases of 3 years of 5 years 
16 13 (81.1 %) 11 (68.8 %) 
12 3 3 
Total 67 21 (31.3 %) 18 (26.9 %) 


(Table 5). It is important that the patients may be completely relieved 
of symptoms for a varying period of time before recurrences set in. The 
symptoms failed to yield to the treatment in 10 out of the 56 deceased 
patients, but 18 were symptom free for from 1 to 3 months, 26 completely 
symptom free and capable of working for from 5 months to 5‘), years, 
averaging about 18 months. One patient survived for 15 years, symptom 
free for long periods. One patient had no recurrence, but died from an 
intercurrent disease at the end of 12 years. 


Table 5 
Survey of the 56 deceased patients showing the interval between treatment and death 
Died within ........ 1/, ] 2 3 1 5 6 8—15 years 
Number of cases... 19 30 38 45 47 49 52 56 


Per cent. 33.9 53.6 67.9 80.4 83.9 &7.5 92.9 100 


Comments 
The age distribution and symptoms accord fairly well with the reports 
of previous workers. 
A comparatively large proportion of the series is made up of severe 
cases. In the series of FREED et al. 19 belonged to Group IV and 65 to 
the other groups, among HEyYMAN’s patients 24 were in Group LV and 
110 in the remaining groups, whereas in our series this ratio was 24 to 43. 
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The therapeutic procedure was individualized and somewhat different 
from that of earlier workers. Te LinpeE (9), for instance, did not employ 
roentgen radiation following radical operation or in absolutely inoperable 
cases. FREED et al. supplemented the 4 pelvic fields by 2 fields over the 
upper abdomen and 2 corresponding dorsal fields in cases of widespread 
carcinosis. In cases of pleural effusion they also directed the radiation 
at corresponding chest fields. MorEToN et al. recommend 2 abdominal 
fields extending from the symphysis pubis up to the ensiform process, 
corresponding dorsal fields, and supplementary radiation of the left 
supraclavicular field. ZuBtaANt (12) employs 4—6 fields with a skin 
dose of up to 15,000 r. 

Application of more and larger fields in severe cases accords with the 
results of Ho~M-NIELSEN’s (7) studies. He found, almost constantly, 
implantation metastases in the right subphrenic space and often metas- 
tases in the supraclavicular lymph nodes. In cases allowing only of ex- 
plorative laparotomy, FREED et al. recommend re-operation 6 to 12 
weeks after roentgen therapy. This does not, however, seem to have been 
practicable in our patients of Group IV. Crossen (2) has emphasized 
the importance of also removing the other ovary in cases of unilateral 
involvement if the patients are in or near the period of ovarian involution. 

Most authors agree that the best results are obtained by a com- 
bination of surgery and radiotherapy, the latter being not only of sympto- 
matic significance, but also prolonging life. HELSEL et al. state that the 
survival time is three times longer following operation plus roentgen 
therapy. However, 97 °% of the patients receiving operation alone be- 
longed to Groups III and IV and it therefore does not seem that they 
should be included in evaluating the influence of roentgen therapy on 
the survival time. 

With regard to the therapeutic results it is worth mentioning that in 
HryYMAN’s series of 134 patients the 5-year survival rate was 28.4 % 
FREED et al. have reported 39 % and May 31 %%,. Since the distribution 
into the various groups differs, it is not out of place to state that in 
Group I Freep et al. obtained a 5-year survival rate of 71.4 %% compared 


with our 68.8 %. 


SUMMARY 


The writer reports the symptoms and treatment in a series of 67 patients with ovarian 
carcinoma admitted to the Radium Centre at Odense (Denmark) during the period 1929 
to 1945. 

Among 24 inoperable cases 3 were alive at the end of 5 years and among the 15 who 
had limited operations, 1 survived. The remaining 28 patients had radical operations, 
in 12 despite adhesions to or invasion of other structures. Three of these 12 patients and 
11 of the remaining 16 were alive at the end of 5 years. The total 3 and 5 year survival 
rates were 31.3 % and 26.9 %% respectively. 
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ZUSAMMENFASSUNG 


Der Verfasser berichtet iiber die Symptome und die Behandlung an einer Serie 
von 67 Patienten mit Ovarialearcinom, die wihrend der Zeit von 1929 bis 1945 in der 
Radiumabteilung in Odense (Diainemark) aufgenommen wurden. 

Von 24 inoperablen Fallen waren 3 am Ende der 5-Jahres-Periode am Leben und unter 
den 15 mit unvollstindig durchgefiihrter Operation fand sich 1 Uberlebender. Bei den 
restlichen 28 Patienten war die Radikaloperation vorgenommen worden, trotzdem bei 
12 von diesen Verwachsungen oder Ubergreifen auf anderes Gewebe bestand. 3 von diesen 
12 Patienten und 11 von den restlichen 16 waren am Ende der 5-Jahres-Periode am Leben. 
Die Gesamtziffer der 3- und 5-Jahve-Uberlebenden betrug 31.3 % bezw. 26.9 % 


RESUME 


L’auteur relate les symptomes et le traitement dans une série de 67 malades admises 
au Centre du Radium 4 Odense (Danemark) pour des cancers de |’ovaire durant la période 
1929—1945. 

Parmi les 24 cas inopérables 3 étaient encore vivants au bout de 5 ans et parmi 
les 15 qui furent soumis & une opération limitée 1 survivait. Les 28 autres subirent une 
opération radicale; 12 cas en dépit d’adhésions ou d’invasions du voisinage. 3 de ces 12 
malades et 11 autres des 16 restants vivaient encore au bout de 5 ans. Le pourcentage de 
survie était 4 3 et 5 ans sur le total du matériel de 31.3 et de 26.9 respectivement. 
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ROENTGEN THERAPY IN CHRONIC LEUKEMIA ' 
by 


Carsten Miller and Erik Poppe 


Up to the present hardly any method of treatment has given better 
results in chronic leukemia than roentgen therapy. It is still being dis- 
cussed, however, whether roentgen irradiation actually prolongs the 
duration of life in this disease. According to previous experience the 
survival time in untreated cases appears to have been on an average 
from 3'/, to 4 years. It is a familiar fact, however, that there are great 
variations in the course of the disease. Minor and Isaacs in 1924 found 
in chronic lymphatic leukemia the same mean survival time in 30 untrea- 
ted patients as in 50 patients treated by roentgen irradiation. Later 
HoFFMANN and CRAVER (1931) in a large series of chronic myelogenous 
leukemia treated with roentgen therapy found an average prolongation 
of the survival time by 4 months, and SturGis in 1949 claims that the 
modern administration of such treatment combined with blood trans- 
fusion and antibiotics increases the average duration of life by 6 months. 

In other words, the effect of prolongation of life by therapy is doubtful 
and insignificant, whereas there is general agreement that this treat- 
ment has a good palliative effect. HorrmMANN and CRAVER emphasized 
that patients who had received roentgen irradiation had less discomfort 
during the course of disease than those who had not been thus treated. 
LeucuTia (1934) found that treatment enhanced the working capacity 
of the patients by approximately 60 per cent. SruRGIs (1949) main- 
tained that the treatment mentioned ensured patients with chronic 
leukemia ability to work or relative well-being during 80—90 per cent 
of the period of the disease. 

As to the effect of therapeutic methods in leukemia, however, the 
greatly variable »natural» course of the disease has to be taken into con- 
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sideration, as all transitions, from acute to definitely chronic varieties, 
may be encountered. Even with the exclusion of the acute cases, which 
clinically and therapeutically are in an exceptional position, the classifica- 
tion of the border-line cases may present difficulties. 

Since TESCHENDORF in 1925 instituted total body irradiation in 
chronic leukemia, the method has gained considerable popularity. 

In recent years leukemia therapy has been further widened, new 
methods and measures, such as radiophosphorus, urethane, nitrogen 
mustards (in the future ACTH and cortisone may perhaps join this 
group), having come into use. It may be of considerable interest, there- 
fore, to ascertain the effect achieved by therapy commonly employed 
up to the present, and whether local or total irradiation is to be preferred. 

In Norway total roentgen irradiation of chronic leukemia was intro- 
duced by DALE in 1929; it has subsequently been the routine method 
employed at the University Hospital (Rikshospitalet) of Oslo, and has 
also gained admission at several other Norwegian hospitals. In 1938 
DALE reported on his experience with total irradiation, arriving at the 
result that the rate of mortality in a group of 52 patients, locally treated 
(during the period 1914—1928) was higher than in a group of 59 patients 
who received total irradiation — on an average 0.17 per cent per quarter 
with local irradiation and 0.11 per cent with total irradiation, a difference 
which Dae considered statistically significant. DALE, however, has 
used a method of statistical evaluation differing from the usual, and 
his results, therefore, are not directly comparable with those of other 
investigators. 

Moreover, the evaluation of the effect of total roentgen irradiation 
of chronic leukemia as compared with that of local irradiation differs 
rather considerably. In recent years there seems to be a tendency to 
some reservation with regard to total irradiation, and a constantly in- 
creasing number of investigators pay more and more attention to the 
local irradiation of the spleen or enlarged lymph nodes, and urge great 
care with the routine use of roentgen spray therapy. MurpHy (1940) 
recommends total irradiation in cases where local irradiation fails to be 
of any more help. Prney (1948) finds no significant difference between 
the various methods of roentgen therapy with regard to duration of life, 
length of remissions or development of radio-resistance. Kress and 
BICHEL (1947) appear to prefer local irradiation, and Paterson and co- 
workers (1946) in Great Britain virtually denounce general radiotherapy. 
In France total roentgen therapy was highly praised in the early 1930's, 
but on the whole local treatment is now preferred as »traitement d’atta- 
que». Marqué&s and have recently published the results 
of treatment in 128 cases of chronic leukemia (90 myelogenous and 38 
lymphatic). They find in chronic myelogenous leukemia an average 
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duration of life of 38 months in locally irradiated patients and of 40 
months in those having received total irradiation. For chronic myelo- 
genous leukemia they regard local irradiation of the spleen to be the 
least risky, while total irradiation they consider should be a reserve 
method for patients who have become refractory to local treatment. In 
cases of chronic lymphatic leukemia these authors recommend local 
irradiation of lymph nodes, which gives a mean duration of life of 40 
months. They have, however, no series of totally irradiated cases of 
lymphatic leukemia for comparison. 

SrurGiIs (1949) summarizes his experience with the treatment of 
leukemia as follows: 

1. In acute leukemia roentgen irradiation is of no value and may be 
dangerous. This is also generally the case with subacute and subleukemic 
varieties. 

2. In chronic myelogenous leukemia »spray» irradiation is as a rule 
best, but local irradiation should be preferred in cases of gross spleno- 
megaly. 

3. In chronic lymphatic leukemia local irradiation is most effective. 

4. Recurrences should not be allowed to develop too far before treat- 
ment is repeated, though on the other hand too large doses should not be 
applied. It is particularly objectionable to use the number of white blood 
cells as the sole guide for treatment. 


Modern treatment of leukemia should be individualized with regard 
to indications and methods, and generally with lower dosage than pre- 
viously. Arsenic should still be used, most conveniently in the initial 
stages of chronic myelogenous leukemia. Arsenic may also be adminis- 
tered in the intervals between the roentgen series. Urethane and radio- 
phosphorus appear to achieve the same results as roentgen irradiation. 
Blood transfusions and antibiotics are of great therapeutic value. In 
recent years attention has been paid to the fact that the enlarged spleen 
may have a hyperactive hemolytic action, which in a few cases has been 
diminished by splenectomy (AAs). 


Own Material 


To all investigators studying roentgen irradiation of chronic leukemia 
the following questions are of impcrtance: 

1) When should roentgen irradiation be instituted? 

2) What method of irradiation should be used? 

3) How large a dosage should be given before treatment is inter- 
rupted? 
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4) When should the irradiation be resumed? 
5) Do complications — especially bone marrow aplasia — occur 
more frequently after total than after local irradiation? 


In the hope of being able to elucidate these questions the authors 
have studied the material of chronic leukemia treated in the University 
Hospital from 1914 to 1949. 

It is a well-known fact that the diagnosis of chronic leukemia is 
based on clinical signs and the usual hematological findings, bone marrow 
biopsy being unnecessary. Most likely the diagnosis was as reliable in 
1914 as it is to-day. The material examined does not include cases of 
acute leukemia. Having regarded all cases with a survival time of more 
than 6 months as chronic, we admit that objection may be raised against 
such a fixed definition, as the transition from the acute to the chronic 
forms is quite gradual. In addition, cases of chronic leukemia may ter- 
minally take an acute course. 

The material consists of 204 cases of chronic leukemia, 95 myelogenous 
and 109 lymphatic, all having received roentgen irradiation and who are 
now dead. We have considered it more correct to exclude 12 patients who 
survived at the completion of the investigations. Seven patients who 
have not been irradiated have also been excluded. 

Diagrams | and 2 show the age at the onset of symptoms. 


144 Average age, male 42.8 years 
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Diagram 1 
Chronic myelogenous leukemia. Onset of disease. Age at appearance 
of initial symptoms. 
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Average age, male 95.9 years 
female 54.3 ” 


20 
is + 


Number of cases. 


Age,years 10 20 30 40 50 60 70 80 90 


Diagram 2 
Chronic lymphatic leukemia. Onset of disease. Age at appearance 
of initial symptoms. 


The duration of life is calculated from the onset of disease. We realize 
that notations in the case sheets on this point are hardly exact, not least 
because the disease frequently has an insidious onset. Nevertheless, we 
find this much more correct than to calculate the duration of the disease 
from the initial roentgen irradiation, as some patients have been treated 
early and others late in the course of disease. The numerical analysis of 
the material has been carried out by a statistician. The rather vague 
fixation of initial symptoms, however, has necessitated caution with 
regard to the evaluation of the figures. 

Up to 1929 only local irradiation on the spleen and the lymph nodes 
was given. From about 1930 total roentgen irradiation became the routine 
method. Quite recently local treatment has been resumed in several 
cases, generally alternating with total irradiation as combined therapy. 

30—510088. Acta Radiologica. Vol. 36. 
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10 Cases of chronic leukemia 
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Diagram 3 
Duration of life from appearance of initial symptoms. 
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Diagram 4 


Duration of life from appearance of initial symptoms. 


Local irradiation is given as a rule on one or more fields of a size of 
10 x 15 em. daily or with intervals of one or more days. The single dose 
on each field varies from 50 to 100—125 r. Total irradiation is given on 
two fields from the front and two fields from the back, with shielding of 
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Diagram 5 


Duration of life from appearance of initial symptoms. 


the head and the genitals. Most frequently two fields are irradiated 
daily. The single dose is 15 r per field. As with local irradiation the inter- 
vals depend upon clinical symptoms, blood counts and reaction to pre- 
vious irradiation. Blood counts are made every other day. The details of 
the irradiation are as follows: Local, 170 kv., 6 ma., filter ?, mm. Cu, 
target-skin distance 40 cm. Total, 170 kv., 2 ma., filter, mm. Cu, target- 
skin distance 1 metre. 

The duration of life in the entire material appears from diagram 3, 4 
and 5. The material is divided into three groups, according to whether 
the initial treatment has been given in the period 1914—1929, 1930— 
1939, or 1940—1949. The first group consists only of locally treated cases, 
while the patients in the remaining groups received either total irradiation 
only or combined total and local irradiation. It will be observed that a 
little more than half the number of patients have died after three vears, 
while nearly three quarters have died before the lapse of four years. 

Table 1 shows the average duration of life for lymphatic leukemia 
as compared with myelogenous leukemia in the entire material. The mean 
survival time for all males was 37.85 months and for the females 36.79 
months. 
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Table 1 
Chronic Leukemia 
Men Women Total Average duration of life 
Lymphatic Leukemia .............. 80 29 109 40.72 months 
Mvelogenous 44 5] 5] 33.55 » 
124 80 204 
Table 2 
Number Average duration 
of cases of life 
Treated before 1929 (Local irradiation) .................. 58 34.02 months 
Treated after 1929 (Total irradiation, or combined total 
204 


Table 2 shows the average duration of life of locally treated patients 
as compared with those having received total and combined irradiation, 
viz. 34 months and nearly 39 “months respectively. In other words, the 
duration of life of patients irradiated after 1929 appears to be on an aver- 
age nearly 5 months longer than for the group irradiated before 1929 
a difference which may be real, but which has a chance of between 30 and 
40 per cent of being fortuitous. It may be doubtful, however, whether 
local irradiation has had a fair trial in this investigation. Firstly, irradia- 
tion technique and dosage have become more safe during the last two 
decades, and control has become more frequent and more systematized. 
Additionally the treatment of leukemia has been enriched by the use 
of blood transfusions and antibiotics. It is rather amazing that the differ- 
ence is not greater. On the other hand there is one factor which places 
the group after 1929 in an unfavourable light, 7. e. the exclusion of the 
surviving cases. Some of the patients still survive after 8—10 years, and 
these would have weighed greatly in favour of the group of patients 
having received total and combined irradiation. Every aspect taken into 
consideration, it is unjustified to state that local irradiation is so inferior 
to other methods as not to be indicated in suitable cases. 

[f the material be divided into groups according to diagnosis, sex and 
method of treatment, it becomes apparent: In males with chronic lymph- 
atic leukemia (table 3) the average duration of life is greatest after com- 
bined total and local irradiation as compared with local irradiation or 
total irradiation alone. The difference is so great that it is statistically 
significant. 

Among females suffering from chronic lymphatic leukemia only two 
patients have received exclusively local irradiation. There is no statistically 
demonstrable difference between the other two groups. In the group 
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Table 3 
Chronic Lymphatic Leukemia. 
Average duration of life from the beginning of symptoms. 


Men: 80 cases 


The difference is statistically significant. 


Women: 29 cases 


The difference is not statistically significant. 


Table 4 
Chronic Myelogenous Leukemia. 
Average duration of life from the beginning of symptoms. 


Men: 44 cases 
29.15 months 


The difference is not statistically significant. 


Women: 51 cases. 
$0.57 months 


The difference is not statistically significant. 


myelogenous leukemia (table 4) the results of the various irradiation 
methods appears to be very similar for both sexes. 

When evaluating the results of various irradiation methods of chronic 
lymphatic leukemia, one factor has to be kept in mind, and may give an 
entirely erroneous view in favour of one method. Our material includes 
several patients who have had glandular swellings for a number of years 
prior to the occurrence of general symptoms. However, in the cases in 
which blood analysis has not revealed leukemia before the onset of 
symptoms, we have not calculated the beginning of the disease from the 
appearance of a glandular swelling, for we have considered this finding 
too uncertain. A couple of cases, reported briefly below, seemed to prove 
the existence of very stationary and benign varieties of chronic lymphatic 
leukemia. After decades, however, such cases may manifest themselves 
clinically as ordinary lymphatic leukemia, and may end fatally in the 
course of some months up to a couple of years. 
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Case 1. A female, in whom lymphatic leukemia was diagnosed when she was 64 
years old. 22 years previously a surgeon performing an abdominal operation had dis- 
covered a glandular swelling, a finding confirmed 13 years later by another surgeon. Both 
were of the opinion that the patient suffered from a blood disease. Hematological ex- 
amination was not performed, however. 6'/, years before death leukemia was demonstrated 
by hematological examination previous to an operation for gallstones, the patient then 
being clinically sign-free. Thus a possibility exists that she may have had leukemia for 
29 vears. 

Case 2. A male, 54 years old, in whom lymphatic leukemia was demonstrated 
in 1936, still survives in good health, 14 vears later. 


Case 3. A 71-year-old physician was perfectly certain that for 35 years before 
receiving roentgen irradiation he had had general glandular swelling. The diagnosis 
chronic lymphatic leukemia was established when he developed general symptoms, 
scarcely 5 years before death. Possibly he has suffered from leukemia for more than 
35 vears, 


We know with certainty that in one case chronic lymphatic leukemia 
has persisted for about 27 years. 

Case 4. A female, born in 1864. In December 1923 she felt weak and lost weight. 
General glandular swelling was demonstrated as well as splenic enlargement. Hemoglobin 
96 per cent, white blood cells 66,8300 — 93 per cent of which were lymphocytes. In the 
course of 1924 she received three series of local irradiation and improved. She has since 
felt perfectly well and survives to this day, 86 years old. November 1950: Hemoglobin 
91 per cent, 13,700 white cells, 74 per cent of which were lymphocytes. No glandular 
swelling. The spleen was barely palpable, of firm consistency. If this patient had died just 
before the completion of the investigation, we would had been bound to include her in 
the material with a survival time of 26 years, which would have increased the average 
duration of life of 30 females with lymphatic leukemia by 11 months. When a disease 
may show such great variations in the course and survival time, it is difficult to draw 
definite conclusions as to the effect of treatment, even in such large materials as ours. 


It would be a mistake, therefore, in a material of chronic leukemia 
to draw too wide conclusions from a statistical analysis. The experience 
gained from the material is based just as much on the detailed analysis 
of each separate case. Our conclusion is that the following factors should 
be born in mind in the treatment of chronic leukemia (we give them as 
answers to the questions enumerated above): 

1) (When should roentgen irradiation be instituted?) 

Roentgen irradiation should be given in the first instance only when 
subjective discomfort is present. This applies also to subsequent irradia- 
tion. As a guide determinations of the basal metabolism are useful. Even 
a considerable increase in the leucocyte count per se does not indicate 
irradiation. If the diagnosis has been confirmed, it is a matter of judg- 
ment whether roentgen irradiation should be instituted immediately, 
or arsenic or other remedies administered. The discomfort of the patient 
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is the most important guide for treatment, but of course clinical findings 
and blood cell counts should be given consideration. The percentage of 
hemoglobin and the number of red cells are more important than the 
leucocyte count. 


2) (What method of irradiation should be used?) 

The method of radiotherapy is determined individually. Total irradia- 
tion is particularly suitable in chronic myelogenous leukemia with general 
symptoms, anemia and severe leucocytosis. If the anemia be caused by 
leukemic proliferation having displaced erythropoiesis, distinct and rapid 
rise of the hemoglobin percentage is frequently achieved by the initial 
irradiations. Marked sple nomegaly with mechanical discomfort, however, 
indicates local irradiation. The symptoms, not the number of white 
blood cells, are decisive as to wien the treatment should be interrupted. 
[It is entirely objectionable to give routine irradiation until a fixed leu- 
cocyte value be attained as recommended by some investigators. 

In chronic lymphatic leukemia the method should be local irradiation 
of swollen lymph nodes, at any rate initially. Later it may become neces- 
sary to give supplementary local irradiation of the spleen or cautious 
total irradiation. The dosage should aim at reducing the local lymph 
node swelling more than at normalizing the blood count. In chronic 
lymphatic le ukemia it is most frequently mechanical or cosmetic con- 
siderations which indicate treatment, particularly in the initial stages of 
the disease. 


ted?) 

As a matter of course this question is of paramount interest to the 
radiologist. The principle is to achieve capacity for work or relative well- 
being with the lowest possible irradiation dosage. Particular caution is 
urged in cases with high radiosensibility, rapid reduction of leukemic 
tissue and an immediate fall in the white cell count. In total irradiation 
the single dose should not exceed 15 r, in local irradiation preferably not 
more than 100 r and never more than 125 r should be given with a size 
of field no more than 10 x 15 em. 


3) (How large a dosage should be given before treatment is interrup- 


4) (When should irradiation be resumed?) 

[f the general condition of the patient be satisfactory and only slight 
discomfort complained of at the control examination, it is a mistake to 
give another series of irradiation. It is more important to keep in mind 
that only anemia caused by displaced erythropoiesis calls for roentgen 
irradiation, but not the anemia due to bone marrow aplasia following 
previous treatment. As a rule a complete hematological examination will 
clarify whether the anemia is caused by leukemia or by irradiation dam- 
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age. Occasionally, however, a bone marrow biopsy is necessary to eluci- 
date the matter. As a rule also acuteness of the leukemic condition, which 
may be expressed by increased temperature and considerably elevated 
basal metabolism, is an indication for cautious radiotherapy. 

5) (Do complications — especially bone marrow aplasia — occur 
more frequently after total than after local irradiation?) 

In 15 of our cases signs of bone marrow aplasia with considerable 
anemia and leucopenia (below 3,000 per mm*) have occurred in association 
with roentgen irradiation. In a couple of these cases hemorrhagic diathesis 
and thrombocytopenia were also found. Six among these 15 patients had 
myelogenous and 9 lymphatic leukemia. Ten patients (5 myelogenous, 
5 lymphatic) died from bone marrow aplasia, while 5 survived and had 
remissions. The cases are distributed fairly equally between the three 
groups of treatment (6 local, 6 total, and 3 combined irradiation). Con- 
sequently total irradiation leads to bone marrow aplasia no more fre- 
quently than local irradiation. It is apparent that considerable individual 
variations exist in the tolerance to roentgen therapy. Thus, it is remark- 
able that none of the patients who received the greatest doses developed 
bone marrow aplasia. It does not seem possible, therefore, to estimate in 
advance the degree of roentgen tolerance. Prophylactically, careful 
observation of the reaction to irradiation and caution in ordering renewed 


irradiation are recommended. There is no doubt that the control of 


patients in many cases has been unsatisfactory. This is particularly the 
case during the course of the disease, when irradiation is frequently given 
to ambulatory patients, wiiuout the radiologist seeking the advice 
of the physician. Frequently — especially in the period before 1930 
renewed treatment has been given on the basis of the white blood cell 
count only without information as to the hemoglobin percentage and 
the clinical condition of the patient. On several occasions treatment has 
been given on the grounds that the patient has come up for control as 
ordered, and in spite of his well-being and full capacity for work. In some 
cases the patient himself has personally taken the initiative in resuming 
treatment, because an increase in the number of white blood cells has 
been recorded. In such cases it is tempting to use the expression »a virtual 
leucocyte neurosis». 


The investigation has not included recent therapeutics applied in 
chronic leukemia. Our experience of these is still but slight. However, 
it may be of use in future investigations, evaluating the effect of other 
remedies, to know what roentgen therapy may achieve. None of the 
newer measures seem to be definitely more advantageous than roentgen 
irradiation, which will probably for some time still be the main method 
used in chronic leukemia. According to the experience gained by the 
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authors and by other investigators, stress should be laid upon greater 
individualization in the choice of the method of irradiation, greater 
reservation as to dosage and greater care in the ambulatory control. The 
most reliable guides should be the patient’s capacity for work and the 
clinical signs. In order to achieve such adequate control, intimate cooper- 
ation is necessary between the physician and the radiologist. ° 


Conclusions 


During the period from 1914 to 1949 inclusive 204 cases of chronic 
leukemia have been treated with roentgen irradiation in the University 
Hospital of Oslo (Rikshospitalet) — 109 with lymphatic and 95 with 
myelogenous leukemia. All the patients covered by the material had died 
before the completion of the time of observation. The duration of life 
has been calculated as from the first symptoms. Until 1929 local irradia- 
tion was exclusively administered. Later on total irradiation has been 
most frequently given, and combined local and total treatment in some 
cases. The duration of life of only locally treated patients (before 1929) 
is on an average about 5 months shorter than for those treated totally, 
or totally and locally combined. This difference may be statistically real, 
but there is a 30—40 per cent possibility that it is fortuitous. However, 
the difficulty of comparing results of treatment with regard to duration 
of life in two different periods of time should be taken into consideration. 
The improved irradiation technique and safer dosage together with the 
increasing use of blood transfusions and antibiotics in recent years, have 
possibly placed total irradiation in too flattering a light. In the opposite 
direction, however, lies the exclusion of the patients survived at the end 
of the period of observation. 

If the material be divided into groups according to diagnosis, sex and 
method of treatment, there is no statistically significant difference in 
the average duration of life, apart from the fact that males with chronic 
lymphatic leukemia, treated by combined local and total irradiation, 
have a higher mean survival time compared with those who received 
other forms of treatment. Some patients with lymphatic leukemia have 
had lymph node swelling for a number of years before general symptoms 
occurred. 

The course of disease in chronic leukemia is so variable that even in 
large materials it is impossible to draw definite conclusions from a statis- 
tical analysis. The experience gained from the investigation as a whole 
is grounded just as much on the detailed analysis of each separate case. 

On this basis suggestions for the roentgen irradiation of chronic 
leukemia are formulated thus: Treatment is given only in case of subjec- 
tive discomfort. Increase in number of leucocytes alone should not be of 
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decisive importance. Erythrocyte status is more important than the 
number of white blood cells. The method of treatment should be deter- 
mined according to the degree of general symptoms and local discomfort 
from splenomegaly and/or lymph node swelling. Principally, local irradia- 
tion should be given in lymphatic leukemia. In myelogenous leukemia 
total irradiation may be indicated though cases with excessive spleno- 
megaly should preferably receive local treatment. 

Bone marrow aplasia, as a complication of roentgen irradiation, does 
not appear to be more frequent after total than after local treatment. 
In this material fifteen patients had signs of bone marrow aplasia, and 
ten of them died. Prophylactic measures recommended are: careful 
observation of the therapeutic reaction and caution in ordering renewed 
irradiation. Close cooperation between the physician and the roentgenol- 
ogist is necessary for the adequate control of treatment, espec ially late 
in the course of the disease. 


SUMMARY 


The authors have carried out an investigation of the duration of life of 204 patients 


with chronic leukemia, treated with roentgen irradiation. An analysis of the results of 


local, total and combined treatment has not demonstrated any statistically significant 


difference between the methods mentioned. It is stressed that the very variable course of 


disease makes it almost impossible to draw conclusions from a statistical analysis. 
Indications for the various methods of roentgen therapy are mentioned. 
Finally an account is given of the complications of the treatment, especially as 
regards bone marrow aplasia, and certain prophylactic measures are pointed out. 


ZUSAMMENFASSUNG 


Die Verfasser berichten iiber eine Untersuchung iiber die Lebenslinge von 204 
mit Réntgenbestrahlung behandelten Patienten mit chronischer Leukimie. Eine Analyse 
der Resultate mit Lokalbehandlung, Totalbestrahlung oder Kombinationsbehandlung 
hat keine statistisch sichergestellten Unterschiede zwischen den genannten Methoden 
ergeben. Es wird betont, dass der sehr stark variierende Krankheitsverlauf es nahezu 
unmdéglich macht, Schlussfolgerungen aus statistischen Analysen zu ziehen. 

Indikationen fiir die verschiedenen strahlentherapeutischen Methoden werden er- 
wahnt. 

Schliesslich wird iiber Behandlungskomplikationen berichtet, besonders iiber Kno- 
chenmarkaplasie, und gewisse prophylaktische Massnahmen werden angegeben. 


RESUME 


Les auteurs ont fait une enquéte sur la durée de la vie chez 204 malades atteints 
de leucémie chronique et traités par irradiation de rayons Roentgen. Une analyse des 
résultats des traitements locaux, totaux, ou combinés, n’a pas décelé une différence 
appréciable dans les statistiques, entre les divers modes d’application. Il est reconnu 
que l’évolution trés variable de cette maladie rend trés aléatoires les conclusions tirées 
d'une analyse statistique. 
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Les auteurs mentionnent les indications pour les divers modes d’application radiolo- 
gique. 
Enfin des complications qui peuvent survenir en cours de traitement sont décrites, 
particuli¢rement l'aplasie de la moelle osseuse. Certaines mesures prophylactiques sont 


rappelées. 
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BOOK REVIEWS 


CONFRONTATIONS RADIO-ANATOMO-CLINIQUES. III. By M. Chiray, R. A. Gutmann & 
J. Sénéque. 80 pp., 150 illustrations. Masson & Cie, Paris 1949. 
The third volume of this series was issued in 1949 and is as typographically excellent 
as its predecessors. It contains descriptions of cases with roentgenograms and often 
autopsy findings. Some pulmonar and renal but mainly gastro-intestinal cases are re- 


ported. The »Confrontations radio-anatomo-cliniques» are exquisite French pieces of 


art often giving valuable medical information. To read them is a pleasant but time- 
consuming way of collecting knowledge. A, Lindbom. 


Tue ArtHRopatuies. By A. A. de Lorimier. 333 pp. richly illustrated. The Year Book 


Publishers, Inc., Chicago, UL, 1949. §$ 7. 


This book contains more than the title would lead one to suppose. It is presented 
as »A Handbook of Roentgen Diagnosis» and deals with the joints of the extremities, 


the mandibular joint and with the spine (the intervertebral joints as well as the bodies of 


the vertebrae and the intervertebral spaces). It is obvious that various groups of diseases 
for this reason can only be discussed very briefly. The illustration matter, which impresses 
by its abundance, includes both typical text-book cases and rarities. The descriptive 
matter gives only summarized information regarding the clinical och roentgenological 
signs and the differential diagnosjs. The placing of diseases into main groups according 
to system has often been overdone, and the text by being held to a system has become 
erroneous. No particulars concerning arthropathy of the knee or shoulder joints appear. 
To distinguish between Marie-Striimpell disease and Bechterew’s spondylitis and to 
elassify the former as rheumatoid arthritis and the latter as static degeneration, would 
not appear to be in accordance with generally accepted notions. F. Knutsson. 


Pepratric X-Ray Dracnosts. By John Caffey. Second Edition. The Year Book Pub- 
lishers, Inc., Chicago, Ill., 1950. $ 22.50. 


Joun Carrey’s well-known »Pediatric X-Ray Diagnosis» was published in 1950 in 
a second revised and enlarged edition. Whole new fields of matter, consisting among 
others of foetal aspiration and ingestion, arterio-venous communications in the lung, 
meconium ileus and meconium peritonitis, Engelman’s disease, infantile cortical hyper- 
ostosis and A-hypervitaminosis have been covered. The sections on cerebral toxoplasmosis, 
primary tuberculosis of the lungs, congenital heart defects, hypertrophic pyloric stenosis, 
congenital stenosis of the bowel, the megacolon, the roentgen examination of soft parts, 
and some affections of the hip-joint have been enlarged and achievements of the last 
few years worked in. 

Apart from this one finds the lay-out unaltered with descriptions dealing organ for 
organ or organ-system for organ-system of the roentgen changes which are encountered. 
The subject-matter has been built up upon a background of clinical data, and matters 
of a physiological, anatomical or pathological nature which may be also of relevant 
interest are discussed in some detail. 

The illustration material has been considerably increased and is generally of good 
quality although it cannot be denied that pictures of a less satisfactory standard appear. 
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In addition there are a considerable number of drawings and diagrams all of which are 
immediately associated with the corresponding parts of the descriptive text. 

Special care has been taken in giving an account of the normal variations appearing 
in roentgen films and the author issues a warning against the temptation of assigning 
pathological significance to them. Bearing in mind that the work will be used above 
all as a reference book, it is gratifying to find that even a number of the | uncommon 
syndromes and abnormalities receive detailed attention. 

The treatise is strongly marked by American roentgenology of today and in references 
to the literature which conclude every section of the text, only European contributions 
of a pioneer character generally appear. 

It has obviously not been considered necessary to include in a descriptive survey 
such as this certain branches of roentgen diagnosis and particularly those which demand 
a more advanced technique and interpretation. This applies among others to arthro- 
graphy and cerebral arteriography. The angiocardiographic section is very brief and fur- 
thermore contains few references. 

divergence of opinion upon certain questions of details must be admitted. The 
injection of up to 150 ce of oxygen is recommended as routine measure in encephalo- 
graphy and it is suggested that the injections should be carried out in the wards. There 
is, as a matter of fact, irrefutable evidence particularly from Swedish experiences to 
show the advantages of using considerably less gas and carrying out the roentgenography 
in association with fractional injections. 

The roentgenological investigation of the short oesophagus, of oesophagitis, and of 
ulceration of the oesophagus has become of increased topical interest during the last 
few years and would have been worth a commentary and a few instructive pictures. 

Furthermore, the significance of the roentgen examination of the larynx in acute 
infectious diseases in children with the signs of obstruction to breathing should have been 
pointed out. There is a possibility that foreign bodies in the bronchi may be shown on 
the roentgen film but these cannot in the true sense be described as non-opaque. 

The new technique in clinically and roentgenologically doubtful cases of mitral 
defects, in which the patient is also examined in the recumbent posture so that a more 
marked effect of bowing by the left auricle may be caused upon the contrast-filled 
oesophagus, has not been mentioned. 

As regards the estimation of the size of the heart, there is a reference only to the 
»cardiothoracie index», which of course implies assessment in but one plane. The 
long-used method of the estimation of the volume of the heart is not mentioned at all. 

In the chapter on the radiodiagnosis of the urinary tract a fuller presentation of 
the roentgenographic appearances in renal hypoplasias and above all partial hypoplasias 
should have been justified by an appreciation of the significance of such abnormalities 
in the diagnosis of pyelitis. 

These comparatively unimportant observations are not aimed, however, at dis- 
tracting from the general impression of a striking work which in these days forms the 
best introduction to pediatric roentgen diagnosis. The book can be warmly recommended. 


S. R. Kjellberq. 


EINFUHRUNG IN DIE RONTGENPHOTOGRAPHIE. By John Eggert. 8. Hirzel Verlag, Ziirich 
1951. Schw. Fr. 20. 


JouN Eacert has published in collaboration with H. R. Scutnz the Seventh Edition 
of his well-known book, »Einfiihrung in die Réntgenphotographies (»Introduction to 
Roentgenphotography»). The new edition, compared with the one of 1936, has been 
somewhat re-edited, made more representative and to a great extent provided with 
new blocks. 
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The book contains as before a »theoretical» and a »practical» part. The first covers 
the more theoretical ground of medical roentgen technique with the focus on EGGErt’s 
own speciality, the purely photographic questions. The second part first of all deals with 
roentgen apparatus, continues with brief examples of the more important methods of 
examination and ends with a chapter on dark-room work including a description of the 
commoner artefacts encountered in roentgen films. Exposure tables, developer formulae 
and a good deal of information on the practical side are also included in this latter part. 

The appearance of a new section on the theory of the photographic process, taking 
the form of a short resumé of EGGert’s earlier works in this field, is noted in the theoretical 
part of the latest editon. The chapter, »Die Deutung des Réntgenbildes», which is also 
new, must primarily be regarded as a series of interesting speculations upon the photo- 
graphic nature of the roentgen image. Myelography with positive contrast media and 
photography of the fluoroscopic picture are noted in the practical part among methods 
of examination not previously mentioned. 

The blocks are good even if a number of the pictures happen to have been reproduced 
upside down or on their sides. The pervading block changes have unfortunately lowered 
to some degree the value of the important section on artefacts in roentgen films in as 
much as the new illustrations are less numerous and to some extent not so representative 
as those in the old edition. 

Eccert’s »Einfiihrung ...» is still an extremely valuable book both for practical 
work and particularly for basic instruction in roentgen diagnosis. It is concise yet clear 
and relatively complete. The value of the book might be still further increased however 
by a somewhat fuller and above all more modern presentation of the theoretical and tech- 
nical parts which might well be done at the expense of examples of practical roentgen 
diagnosis of the various organs; these come very near to giving an impression of popular 
science in sharp contrast to the purely scientific character of the theoretical chapters. 


A. Frantzell. 


THe Roentcen MANIFESTATIONS OF Pancreatic Diseases. By M. H. Poppel. 366 pp, 
166 illustrations. Charles C. Thomas, Springfield, Ill., 1951. $ 10.50. 


This is one of the rare books giving you everything that is promised in the ad- 
vertisement on the cover. It probably contains all the knowledge at present available 
of roentgen examination of the pancreas. The list of references is exhaustive. The work 
can unreservedly be highly praised. A. Lindbom. 


SELECTED PAPERS FROM THE Roya. Cancer HospiraL anpD THE CHESTER Beatty 
Researcu Instirute, Lonpon. Vol. V. 1945—1947. 483 pp. 16 shillings. 


It has become much more difficult for the research-worker to follow the literature 
covering all branches of cancer investigation. For this reason collected works fulfil an 
important mission. The specialist obtains in these »Selected Papers» a broad survey 
of the development which has occurred over a certain period of time and is enlightened 
upon tumour problems from several angles. 

The book contains a succession of excellent articles in the realm of radiophysics, 
radiobiology, radiotherapy, biochemistry, experimental pathology and chemotherapy. 
It is impossible to refer to them all in a short review. 

Happow gives a summary of chemotherapy in cancer in a brief and readable ar- 
ticle, and in another describes »The mode of action of chemical carcinogens». DARLING- 
Ton and Kouver render an account, graphically illustrated, of the »The chemical breakage 
of chromosomes». MAYNEORD explains the physical side of radiotherapy in two essays 
on »Measuring X-Rays». 
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KoLLeR and SMITHERS give an account of interesting attempts to determine the most 
biologically suitable fractional and total dose in the irradiation of various types of tu- 
mours. The article is illustrated by microphotographs showing the radiation-induced 
changes in the chromosomes of the tumour cells. 

SMITHERS’s elegantly phrased Presidential Address »The radiotherapist and the cancer 
patient» is recommended as worthy of careful thought. He points out the significance 
of team-work but adds that from the patient's point of view another kind of »team» 
is often of more value: »a clinician with human understanding and a wide knowledge 
of what can be achieved by all methods of treatment is a team in himself». 

F. Jacobsson. 


RESEARCHES ON THE RapiloTHERAPY OF ORAL Cancer. By Constance A. P. Wood and 

J. W. Boag (with P. Howard-Flanders, A. Gliicksmann, L. H. Gray and F. G. Spear). 

148 pages. 30 plates and 77 figs. in the text. His Majesty’s Stationery Office, London 

1950. 12s. 6d. 

Constance Woop and co-workers at the Radiotherapeutic Research Unit of the 
Research Council in London have previously communicated their experiences and 
results in the treatment of carcinoma of the mouth and throat with a 5 gramme telera- 
dium unit (1938). 

Woop (and others) now describe in a most detailed work the results of an investiga- 
tion in which the treatment of the same kinds of tumours with a 10 gramme teleradium 
unit was compared with their treatment by roentgen based upon a similar technique. 
The skin reaction caused by roentgen treatment appeared earlier and became more 
marked. This is illustrated by a whole series of beautiful colour plates. The mucous mem- 
brane reaction also appeared after lower roentgen doses than teleradium doses. 

A better five year result seemed to be obtained with teleradium than with roentgen 
treatment although the difference was not backed statistically. 

One chapter is devoted to a description of different methods and apparatus for the 
determination of tumour and integral doses in particular cases. 

A series of biopsies in a number of cases during the course of treatment were carried 
out in co-operation with the Strangeways Research Laboratories at Cambridge (GLUcks- 
MANN and Sprer). The histological prognoses agreed well with the final clinical results. 
Differentiated cancers, as expected, gave more favourable therapeutic results than 
anaplastic cancers. 

The material has been subjected to a detailed statistical analysis on partially new 
lines. 

In conclusion, a concise and excellent survey covering the developmen al possi- 
bilities of radiotherapy. F. Jacobsson. 


SuPERVOLTAGE RoentGen Tuerapy. By Franz Buschke, Simeon T. Cantril & Herbert 
M. Parker. 375 pages. 260 illustrations (20 plates in color). 19 tables. Charles C. 
Thomas, Springfield, Ill., 1950. 3 10.50. 


The authors describe their experiences, extending over eight years, of treatment 
with a 800 kV roentgen unit at the Tumor Institute of the Swedish Hospital, Seattle, 
Washington. 

Following a short survey of the construction of the apparatus and of the special 
physical considerations involved, the principal part of the work consists of a presenta- 
tion of clinical observations. 

The authors do not feel able to pronounce judgement upon the value of the method 
in the treatment of rectal cancer although it is usually stated that better results are 
obtained by supervoltage than by ordinary 200 kV therapy. 


of 

il 

d 

ls 

d 

dd 

} 


436 BOOK REVIEWS 


The hope that cancer of the oesophagus might be cured more readily by super- 
voltage therapy than by the usual roentgen treatment does not appear to have been rea- 
lised so far as 800 kV and the authors’ methods are concerned. Good or better end- 
results have been obtained by treatment with 170—180 kV using multiple-field or ro- 
tating-beam irradiation than with supervoltage. One of the reasons for this is the fact 
that up to now »beam direction through fluoroscopy» which may be employed in ordinary 
roentgen treatment is not possible with supervoltage and consequently a less favourable 
relationship between tumor and volume doses, than one would expect, is obtained. 

The chapter on the treatment of carcinoma of the bladder is one of the best in the 
book. In the cases cured, the growths in this region as in other situations have consisted 
of papillomatous cancers of a moderate to low degree of differentiation. Should the tumor 
have infiltrated deeply into the wall of the bladder, it is then »beyond cure». 

The authors have expended great labour in analysing their cases from different 
view-points and have not just gazed vacantly in a one-sided fashion at the relationship 
between tumor and volume doses which is unfortunately only too common. The review 
may best be concluded with the authors’ own words: »Those who suppose that radiation 
therapy has reached the stage of a pure science and who treat their patients by slide- 
rule and observe them through layers of half-value, only ignore their ignorance of the 
many unsolved biologic problems of radiation which account for more of our failures 
than do matters of extreme refinement in radiation measurement and technic. These 
latter are important, but we should not allow them to take precedence over the reactions 
of irradiation on tissue, observed either clinically or experimentally.» 

F. Jacobsson. 


BOOKS RECEIVED 


We acknowledge with thanks under this heading books received for review, which 
we trust will be regarded as a sufficient mark of appreciation of the courtesy of the 
sender. The reviews of selected items will appear as soon as opportunity affords. 


Digestive Tract tx RoentGEenoLocy. By Jacob Buckstein. J. B. Lippincott Com- 
pany, Philadelphia, Pa., 1948. 

HANDBOOK FOR PHOTOFLUOROGRAPHIC OpeRATORS. Public Health Service Publication 
No. 18. U. S. Government Printing Office, Washington, D. C., 1950. $ 0.45. 

A Srupy or Srructure ix Retation to Function: The Esophagus and Pharynx in 
Action. By William Lerche. Charles C. Thomas, Springfield, Ill., 1950. $ 5.50. 
Tue 1950 Year Book or Raprotocy. The Year Book Publishers, Inc., Chicago. $ 6.75. 
An Ixpex or Tumor CHemorHerapy. By Helen M. Dyer. Federal Security Agency, 

Public Health Service. U. S. Government Printing Office: 0-1950. 

AnnvuAL Report oF THE ReEsuLts oF RADIOTHERAPY IN CARCINOMA OF THE UTERINE 
Cervix. Sixth Volume: Statements of Results obtained in 1943 and Previous Years 
(collated in 1949). Editor: Dr. J. Heyman, Stockholm 60, Sweden. 

LES ONDES COURTES EN THERAPEUTIQUE. 3° édition. Par Jean Saidman & Jean Mayer. 
G. Doin & Cie, Editeurs, Paris 1951. Frs 1.500. 

HiRNDURCHBLUTUNGSSTORUNGEN. Von A. Brobeil. Georg Thieme Verlag, Stuttgart 1950. 
DM 45. 

Rapiation THERAPY IN THE MANAGEMENT OF CANCER OF THE UTERINE CERVIX. By 
Simeon T. Cantril. Charles C. Thomas, Springfield, Ill., 1950. S$ 5. 
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